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CORE USCL

Glass

PET, HDPE, PP tubs

PET clamshells 
(thermoforms)

Polycoated cartons 
& cups

HDPE, PP, PET pails 
& cups

Rigid PS, other food 
serviceware

Aerosols

Bulky HDPE, PP 
products

Lids & film

Aluminum foil & foil 
products

Shredded paper

Block EPS

Propane canisters

Collection

Transfer
and Transport

Sortation
and Disposal

Engagement and
Administration

Scenario 00 Profile

Scenarios Modeling Overview 2

SCENARIO AT-A-GLANCE

Scenario 00 is the baseline scenario reflecting 
the current garbage and recycling system. It 
includes baseline levels of contamination in 
collected commingled recycling and in 
marketed materials after sorting. It has been 
expanded only to accommodate additional tons 
due to population growth and assumes no 
infrastructure or programmatic changes.

TOTAL COSTTOTAL DIRECT COST
(by stream and sector) 

■ Garbage stream  ■ Recycling stream + sales 

NOTES: SFR = single-family residential
MFR = multifamily residential
COM = commercial
SH = self-haul

k = thousands
M = millions

TOTAL DIRECT COST (by stream and phase) 
■ Garbage stream  ■ Recycling stream  ■ Commodity sales

-$31.9 M
$54.7 M

$13.7 M

$149.3 M

$7.5 M

$241.6 M

$91.8 M

$299.3 M

$157.6 M

$983.6 M

-$495.5 M

$488.2 M

Direct

(+) Indirect

(=) Net

$6.5 M

$91.2 M

$15.7 M

$79.9 M

$89.2 M

$310.2 M

$80.0 M

$311.0 M

SH

COM

MFR

SFR

Tons Collected for Recycling all

Tons Properly Recycled

Inbound Contamination Rate

Outbound Bale Contamination Rate

Statewide Direct Cost

Statewide Indirect Cost

Statewide Net Cost

Tons Generated (excl. organics)

Direct Cost Per Ton Generated

Net Cost Per Ton Generated

545.9k

485.2k

17.58%

4.63%

$983.6 M

-$495.5 M

$488.2 M

3,374.8k

$291 

$145 

Total market/direct cost of garbage: $790.4 M
Total market/direct cost of recycling (net commodity sales): $193.3 M

S00
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thousand tons collected for recycling545.9

thousand tons properly recycled by material category436.4

Scenario 00 Profile

Scenarios Modeling Overview 3

What happened to the rest of the material?

NOTES: k = thousands
M = millions

DISPOSITION OF ALL MATERIALS
(tonnage, overall)

DISPOSITION OF POTENTIALLY RECOVERABLE MATERIALS
(percentage, by material type)

59%

52%

44%

5%

3%

6%

1%

5%

38%

42%

55%

90%

Paper
(%)

Glass
(%)

Metal
(%)

Plastic
(%)

Properly Recycled
MRF Residue or Bale Contamination
Directly Disposed

Properly Recycled 485.2k tons

MRF Residue or Bale Contamination 60.7k tons

Directly Disposed 2,828.9k tons

343.2k tons

48.9k tons

31.3k tons

12.9k tons

Paper

Glass

Metal

Plastic

• 12.2 thousand tons were outbound bale contamination
• 48.4 thousand tons disposed as MRF residue
• 48.8 thousand tons were recycled materials that do not vary between scenarios (e.g., motor oil)

229.3k tons

15.4k tons

212.4k tons

88.7k tons

Single-family

Multifamily

Commercial

Self-haul

S00
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Scenario 01 Profile

Scenarios Modeling Overview 4

SCENARIO AT-A-GLANCE

Scenario 01 has the shortest USCL list, with only 
core USCL materials. Like all alternative scenarios 
except S25, S01 includes a new CRF (container 
recovery facility) line in order to achieve DEQ’s 
sortation efficiency and bale quality goals. Like all 
alternative scenarios except S25, 30% of customers 
in Grouping 4 gain on-route recycling. Glass 
continues to be collected at curbside and there are 
no PRO depots.

TOTAL COSTTOTAL DIRECT COST
(by stream and sector) 

■ Garbage stream  ■ Recycling stream + sales 

NOTES: SFR = single-family residential
MFR = multifamily residential
COM = commercial
SH = self-haul

k = thousands
M = millions

TOTAL DIRECT COST (by stream and phase) 
■ Garbage stream  ■ Recycling stream  ■ Commodity sales

-$31.3 M
$51.6 M

$13.9 M

$151.4 M

$20.8 M

$243.4 M

$92.2 M

$301.0 M

$157.6 M

$1,000.5 M

-$497.5 M

$503.0 M

Direct

(+) Indirect

(=) Net

$7.0 M

$104.3 M

$17.0 M

$78.1 M

$89.0 M

$311.0 M

$80.2 M

$313.8 M

SH

COM

MFR

SFR

Tons Collected for Recycling

Tons Properly Recycled

Inbound Contamination Rate

Outbound Bale Contamination Rate

Statewide Direct Cost

Statewide Indirect Cost

Statewide Net Cost

Tons Generated (excl. organics)

Direct Cost Per Ton Generated

Net Cost Per Ton Generated

529.1k

485.7k

10.34%

1.91%

$1,000.5 M

-$497.5 M

$503.0 M

3,374.8k

$296 

$149 

Total market/direct cost of garbage: $794.1 M
Total market/direct cost of recycling (net commodity sales): $206.4 M

S01
CORE USCL

Glass

PET, HDPE, PP tubs

PET clamshells 
(thermoforms)

Polycoated cartons & 
cups

HDPE, PP, PET pails 
& cups

Rigid PS, other food 
serviceware

Aerosols

Bulky HDPE, PP 
products

Lids & film

Aluminum foil & foil 
products

Shredded paper

Block EPS

Propane canisters



Bell & 
Associates

thousand tons collected for recycling529.1

thousand tons properly recycled by material category437.6

Scenario 01 Profile

Scenarios Modeling Overview 5

What happened to the rest of the material?

NOTES: k = thousands
M = millions

DISPOSITION OF ALL MATERIALS
(tonnage, overall)

DISPOSITION OF POTENTIALLY RECOVERABLE MATERIALS
(percentage, by material type)

59%

52%

46%

4%

2%

4%

1%

2%

38%

43%

53%

94%

Paper
(%)

Glass
(%)

Metal
(%)

Plastic
(%)

Properly Recycled
MRF Residue or Bale Contamination
Directly Disposed

Properly Recycled 485.7k tons

MRF Residue or Bale Contamination 43.4k tons

Directly Disposed 2,845.7k tons

345.4k tons

49.5k tons

33.2k tons

9.5k tons

Paper

Glass

Metal

Plastic

• 4.9 thousand tons were outbound bale contamination
• 38.5 thousand tons disposed as MRF residue
• 48.1 thousand tons were recycled materials that do not vary between scenarios (e.g., motor oil)

214.1k tons

14.5k tons

209.9k tons

90.6k tons

Single-family

Multifamily

Commercial

Self-haul

S01
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Scenario 02 Profile

Scenarios Modeling Overview 6

SCENARIO AT-A-GLANCE

Scenario 02 builds on S01 by adding more plastics 
to the USCL. Glass continues to be collected at 
curbside and there are no PRO depots.

TOTAL COSTTOTAL DIRECT COST
(by stream and sector) 

■ Garbage stream  ■ Recycling stream + sales 

NOTES: SFR = single-family residential
MFR = multifamily residential
COM = commercial
SH = self-haul

k = thousands
M = millions

TOTAL DIRECT COST (by stream and phase) 
■ Garbage stream  ■ Recycling stream  ■ Commodity sales

-$31.8 M
$52.5 M

$13.9 M

$152.9 M

$20.8 M

$243.0 M

$92.0 M

$300.6 M

$157.6 M

$1,001.6 M

-$500.4 M

$501.3 M

Direct

(+) Indirect

(=) Net

$7.0 M

$105.3 M

$17.2 M

$79.0 M

$89.0 M

$310.7 M

$80.2 M

$313.2 M

SH

COM

MFR

SFR

Tons Collected for Recycling

Tons Properly Recycled

Inbound Contamination Rate

Outbound Bale Contamination Rate

Statewide Direct Cost

Statewide Indirect Cost

Statewide Net Cost

Tons Generated (excl. organics)

Direct Cost Per Ton Generated

Net Cost Per Ton Generated

533.4k

489.2k

10.07%

1.93%

$1,001.6 M

-$500.4 M

$501.3 M

3,374.8k

$297 

$149 

Total market/direct cost of garbage: $793.1 M
Total market/direct cost of recycling (net commodity sales): $208.5 M

S02
CORE USCL

Glass

PET, HDPE, PP tubs

PET clamshells 
(thermoforms)

Polycoated cartons & 
cups

HDPE, PP, PET pails 
& cups

Rigid PS, other food 
serviceware

Aerosols

Bulky HDPE, PP 
products

Lids & film

Aluminum foil & foil 
products

Shredded paper

Block EPS

Propane canisters
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thousand tons collected for recycling533.4

thousand tons properly recycled by material category441.2

Scenario 02 Profile

Scenarios Modeling Overview 7

What happened to the rest of the material?

NOTES: k = thousands
M = millions

DISPOSITION OF ALL MATERIALS
(tonnage, overall)

DISPOSITION OF POTENTIALLY RECOVERABLE MATERIALS
(percentage, by material type)

59%

52%

46%

5%

2%

4%

1%

3%

38%

43%

53%

92%

Paper
(%)

Glass
(%)

Metal
(%)

Plastic
(%)

Properly Recycled
MRF Residue or Bale Contamination
Directly Disposed

Properly Recycled 489.2k tons

MRF Residue or Bale Contamination 44.2k tons

Directly Disposed 2,841.4k tons

345.4k tons

49.5k tons

33.2k tons

13.1k tons

Paper

Glass

Metal

Plastic

• 5.1 thousand tons were outbound bale contamination
• 39.1 thousand tons disposed as MRF residue
• 48.1 thousand tons were recycled materials that do not vary between scenarios (e.g., motor oil)

217.0k tons

14.6k tons

211.1k tons

90.7k tons

Single-family

Multifamily

Commercial

Self-haul

S02
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Scenario 03 Profile

Scenarios Modeling Overview 8

SCENARIO AT-A-GLANCE

Scenario 03 builds on S02 by adding polycoated
cartons and cups to the USCL. The USCL for S03 
is repeated in S04-S11 and S18-S20. Glass 
continues to be collected at curbside and there are 
no PRO depots.

TOTAL COSTTOTAL DIRECT COST
(by stream and sector) 

■ Garbage stream  ■ Recycling stream + sales 

NOTES: SFR = single-family residential
MFR = multifamily residential
COM = commercial
SH = self-haul

k = thousands
M = millions

TOTAL DIRECT COST (by stream and phase) 
■ Garbage stream  ■ Recycling stream  ■ Commodity sales

-$31.8 M
$53.0 M

$14.0 M

$153.6 M

$20.8 M

$242.8 M

$92.0 M

$300.4 M

$157.6 M

$1,002.4 M

-$503.2 M

$499.2 M

Direct

(+) Indirect

(=) Net

$7.0 M

$105.9 M

$17.2 M

$79.6 M

$89.0 M

$310.6 M

$80.1 M

$313.0 M

SH

COM

MFR

SFR

Tons Collected for Recycling

Tons Properly Recycled

Inbound Contamination Rate

Outbound Bale Contamination Rate

Statewide Direct Cost

Statewide Indirect Cost

Statewide Net Cost

Tons Generated (excl. organics)

Direct Cost Per Ton Generated

Net Cost Per Ton Generated

535.1k

490.7k

9.96%

1.95%

$1,002.4 M

-$503.2 M

$499.2 M

3,374.8k

$297 

$148 

Total market/direct cost of garbage: $792.7 M
Total market/direct cost of recycling (net commodity sales): $209.7 M

S03
CORE USCL

Glass

PET, HDPE, PP tubs

PET clamshells 
(thermoforms)

Polycoated cartons & 
cups

HDPE, PP, PET pails 
& cups

Rigid PS, other food 
serviceware

Aerosols

Bulky HDPE, PP 
products

Lids & film

Aluminum foil & foil 
products

Shredded paper

Block EPS

Propane canisters
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thousand tons collected for recycling535.1

thousand tons properly recycled by material category442.7

Scenario 03 Profile

Scenarios Modeling Overview 9

What happened to the rest of the material?

NOTES: k = thousands
M = millions

DISPOSITION OF ALL MATERIALS
(tonnage, overall)

DISPOSITION OF POTENTIALLY RECOVERABLE MATERIALS
(percentage, by material type)

60%

52%

46%

5%

2%

4%

1%

3%

38%

43%

53%

92%

Paper
(%)

Glass
(%)

Metal
(%)

Plastic
(%)

Properly Recycled
MRF Residue or Bale Contamination
Directly Disposed

Properly Recycled 490.7k tons

MRF Residue or Bale Contamination 44.4k tons

Directly Disposed 2,839.6k tons

346.9k tons

49.5k tons

33.2k tons

13.1k tons

Paper

Glass

Metal

Plastic

• 5.1 thousand tons were outbound bale contamination
• 39.3 thousand tons disposed as MRF residue
• 48.1 thousand tons were recycled materials that do not vary between scenarios (e.g., motor oil)

218.1k tons

14.7k tons

211.6k tons

90.7k tons

Single-family

Multifamily

Commercial

Self-haul

S03
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Scenario 04 Profile

Scenarios Modeling Overview 10

SCENARIO AT-A-GLANCE

Scenario 04 uses the USCL from S03. Glass 
continues to be collected on-route in Metro but is 
collected at glass-only PRO depots elsewhere in 
the state.

TOTAL COSTTOTAL DIRECT COST
(by stream and sector) 

■ Garbage stream  ■ Recycling stream + sales 

NOTES: SFR = single-family residential
MFR = multifamily residential
COM = commercial
SH = self-haul

k = thousands
M = millions

TOTAL DIRECT COST (by stream and phase) 
■ Garbage stream  ■ Recycling stream  ■ Commodity sales

-$31.8 M
$53.3 M

$20.9 M

$153.3 M

$20.8 M

$243.0 M

$92.1 M

$300.8 M

$157.6 M

$1,010.0 M

-$501.5 M

$508.5 M

Direct

(+) Indirect

(=) Net

$16.9 M

$104.8 M

$17.2 M

$77.6 M

$89.1 M

$310.9 M

$80.2 M

$313.4 M

SH

COM

MFR

SFR

Tons Collected for Recycling

Tons Properly Recycled

Inbound Contamination Rate

Outbound Bale Contamination Rate

Statewide Direct Cost

Statewide Indirect Cost

Statewide Net Cost

Tons Generated (excl. organics)

Direct Cost Per Ton Generated

Net Cost Per Ton Generated

531.7k

486.3k

10.25%

1.95%

$1,010.0 M

-$501.5 M

$508.5 M

3,374.8k

$299 

$151 

Total market/direct cost of garbage: $793.5 M
Total market/direct cost of recycling (net commodity sales): $216.5 M

S04
CORE USCL

Glass

PET, HDPE, PP tubs

PET clamshells 
(thermoforms)

Polycoated cartons & 
cups

HDPE, PP, PET pails 
& cups

Rigid PS, other food 
serviceware

Aerosols

Bulky HDPE, PP 
products

Lids & film

Aluminum foil & foil 
products

Shredded paper

Block EPS

Propane canisters
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thousand tons collected for recycling531.7

thousand tons properly recycled by material category438.3

Scenario 04 Profile

Scenarios Modeling Overview 11

What happened to the rest of the material?

NOTES: k = thousands
M = millions

DISPOSITION OF ALL MATERIALS
(tonnage, overall)

DISPOSITION OF POTENTIALLY RECOVERABLE MATERIALS
(percentage, by material type)

60%

48%

46%

5%

2%

5%

1%

3%

38%

47%

53%

92%

Paper
(%)

Glass
(%)

Metal
(%)

Plastic
(%)

Properly Recycled
MRF Residue or Bale Contamination
Directly Disposed

Properly Recycled 486.3k tons

MRF Residue or Bale Contamination 45.4k tons

Directly Disposed 2,843.0k tons

346.9k tons

45.1k tons

33.2k tons

13.1k tons

Paper

Glass

Metal

Plastic

• 5.1 thousand tons were outbound bale contamination
• 40.3 thousand tons disposed as MRF residue
• 48.1 thousand tons were recycled materials that do not vary between scenarios (e.g., motor oil)

208.2k tons

14.5k tons

207.6k tons

101.4k tons

Single-family

Multifamily

Commercial

Self-haul

S04



Bell & 
Associates

Collection

Transfer
and Transport

Sortation
and Disposal

Engagement and
Administration

Scenario 05 Profile

Scenarios Modeling Overview 12

SCENARIO AT-A-GLANCE

Scenario 05 uses the USCL from S03. Glass is 
collected at glass-only PRO depots everywhere in 
the state.

TOTAL COSTTOTAL DIRECT COST
(by stream and sector) 

■ Garbage stream  ■ Recycling stream + sales 

NOTES: SFR = single-family residential
MFR = multifamily residential
COM = commercial
SH = self-haul

k = thousands
M = millions

TOTAL DIRECT COST (by stream and phase) 
■ Garbage stream  ■ Recycling stream  ■ Commodity sales

-$31.8 M
$53.5 M

$23.8 M

$149.0 M

$20.8 M

$243.8 M

$92.3 M

$301.6 M

$157.6 M

$1,010.7 M

-$502.8 M

$507.8 M

Direct

(+) Indirect

(=) Net

$22.8 M

$104.1 M

$17.1 M

$71.3 M

$89.1 M

$311.4 M

$80.2 M

$314.7 M

SH

COM

MFR

SFR

Tons Collected for Recycling

Tons Properly Recycled

Inbound Contamination Rate

Outbound Bale Contamination Rate

Statewide Direct Cost

Statewide Indirect Cost

Statewide Net Cost

Tons Generated (excl. organics)

Direct Cost Per Ton Generated

Net Cost Per Ton Generated

524.4k

477.9k

10.57%

1.95%

$1,010.7 M

-$502.8 M

$507.8 M

3,374.8k

$299 

$150 

Total market/direct cost of garbage: $795.3 M
Total market/direct cost of recycling (net commodity sales): $215.3 M

S05
CORE USCL

Glass

PET, HDPE, PP tubs

PET clamshells 
(thermoforms)

Polycoated cartons & 
cups

HDPE, PP, PET pails 
& cups

Rigid PS, other food 
serviceware

Aerosols

Bulky HDPE, PP 
products

Lids & film

Aluminum foil & foil 
products

Shredded paper

Block EPS

Propane canisters
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thousand tons collected for recycling524.4

thousand tons properly recycled by material category429.9

Scenario 05 Profile

Scenarios Modeling Overview 13

What happened to the rest of the material?

NOTES: k = thousands
M = millions

DISPOSITION OF ALL MATERIALS
(tonnage, overall)

DISPOSITION OF POTENTIALLY RECOVERABLE MATERIALS
(percentage, by material type)

60%

39%

46%

5%

2%

6%

1%

3%

38%

55%

53%

92%

Paper
(%)

Glass
(%)

Metal
(%)

Plastic
(%)

Properly Recycled
MRF Residue or Bale Contamination
Directly Disposed

Properly Recycled 477.9k tons

MRF Residue or Bale Contamination 46.5k tons

Directly Disposed 2,850.4k tons

346.9k tons

36.6k tons

33.2k tons

13.1k tons

Paper

Glass

Metal

Plastic

• 5.1 thousand tons were outbound bale contamination
• 41.3 thousand tons disposed as MRF residue
• 48.1 thousand tons were recycled materials that do not vary between scenarios (e.g., motor oil)

189.0k tons

13.4k tons

201.1k tons

120.9k tons

Single-family

Multifamily

Commercial

Self-haul

S05
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Scenario 06 Profile

Scenarios Modeling Overview 14

SCENARIO AT-A-GLANCE

Scenario 06 uses the USCL from S03. Glass 
continues to be collected at curbside everywhere in 
the state. A medium number of PRO depots collect 
shredded paper, aerosol cans, aluminum foil, 
expanded polystyrene foam, plastic film, and 
additional plastic items.

TOTAL COSTTOTAL DIRECT COST
(by stream and sector) 

■ Garbage stream  ■ Recycling stream + sales 

NOTES: SFR = single-family residential
MFR = multifamily residential
COM = commercial
SH = self-haul

k = thousands
M = millions

TOTAL DIRECT COST (by stream and phase) 
■ Garbage stream  ■ Recycling stream  ■ Commodity sales

-$33.2 M
$54.0 M

$26.4 M

$176.5 M

$20.8 M

$241.6 M

$91.7 M

$299.0 M

$157.6 M

$1,034.3 M

-$519.1 M

$515.3 M

Direct

(+) Indirect

(=) Net

$42.3 M

$105.8 M

$17.2 M

$79.2 M

$89.0 M

$309.4 M

$80.0 M

$311.4 M

SH

COM

MFR

SFR

Tons Collected for Recycling

Tons Properly Recycled

Inbound Contamination Rate

Outbound Bale Contamination Rate

Statewide Direct Cost

Statewide Indirect Cost

Statewide Net Cost

Tons Generated (excl. organics)

Direct Cost Per Ton Generated

Net Cost Per Ton Generated

548.1k

502.5k

10.33%

1.98%

$1,034.3 M

-$519.1 M

$515.3 M

3,374.8k

$306 

$153 

Total market/direct cost of garbage: $789.8 M
Total market/direct cost of recycling (net commodity sales): $244.5 M

S06
CORE USCL

Glass

PET, HDPE, PP tubs

PET clamshells 
(thermoforms)

Polycoated cartons & 
cups

HDPE, PP, PET pails 
& cups

Rigid PS, other food 
serviceware

Aerosols

Bulky HDPE, PP 
products

Lids & film

Aluminum foil & foil 
products

Shredded paper

Block EPS

Propane canisters



Bell & 
Associates

thousand tons collected for recycling548.1

thousand tons properly recycled by material category454.4

Scenario 06 Profile

Scenarios Modeling Overview 15

What happened to the rest of the material?

NOTES: k = thousands
M = millions

DISPOSITION OF ALL MATERIALS
(tonnage, overall)

DISPOSITION OF POTENTIALLY RECOVERABLE MATERIALS
(percentage, by material type)

60%

52%

47%

9%

2%

4%

1%

3%

38%

43%

52%

88%

Paper
(%)

Glass
(%)

Metal
(%)

Plastic
(%)

Properly Recycled
MRF Residue or Bale Contamination
Directly Disposed

Properly Recycled 502.5k tons

MRF Residue or Bale Contamination 45.6k tons

Directly Disposed 2,826.7k tons

347.8k tons

49.5k tons

33.9k tons

23.3k tons

Paper

Glass

Metal

Plastic

• 5.3 thousand tons were outbound bale contamination
• 40.3 thousand tons disposed as MRF residue
• 48.1 thousand tons were recycled materials that do not vary between scenarios (e.g., motor oil)

218.9k tons

14.8k tons

211.9k tons

102.5k tons

Single-family

Multifamily

Commercial

Self-haul

S06
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Scenarios Modeling Overview 16

SCENARIO AT-A-GLANCE

Scenario 07 uses the USCL from S03. Glass 
continues to be collected at curbside everywhere in 
the state. A lower number of PRO depots than S06 
collect shredded paper, aerosol cans, aluminum 
foil, expanded polystyrene foam, plastic film, and 
additional plastic items.

TOTAL COSTTOTAL DIRECT COST
(by stream and sector) 

■ Garbage stream  ■ Recycling stream + sales 

NOTES: SFR = single-family residential
MFR = multifamily residential
COM = commercial
SH = self-haul

k = thousands
M = millions

TOTAL DIRECT COST (by stream and phase) 
■ Garbage stream  ■ Recycling stream  ■ Commodity sales

-$33.0 M
$54.0 M

$24.4 M

$172.2 M

$20.8 M

$241.7 M

$91.7 M

$299.1 M

$157.6 M

$1,028.5 M

-$517.8 M

$510.8 M

Direct

(+) Indirect

(=) Net

$36.1 M

$105.9 M

$17.2 M

$79.3 M

$89.0 M

$309.5 M

$80.0 M

$311.5 M

SH

COM

MFR

SFR

Tons Collected for Recycling

Tons Properly Recycled

Inbound Contamination Rate

Outbound Bale Contamination Rate

Statewide Direct Cost

Statewide Indirect Cost

Statewide Net Cost

Tons Generated (excl. organics)

Direct Cost Per Ton Generated

Net Cost Per Ton Generated

546.9k

501.3k

10.34%

1.97%

$1,028.5 M

-$517.8 M

$510.8 M

3,374.8k

$305 

$151 

Total market/direct cost of garbage: $790.0 M
Total market/direct cost of recycling (net commodity sales): $238.5 M

S07
CORE USCL

Glass

PET, HDPE, PP tubs

PET clamshells 
(thermoforms)

Polycoated cartons & 
cups

HDPE, PP, PET pails 
& cups

Rigid PS, other food 
serviceware

Aerosols

Bulky HDPE, PP 
products

Lids & film

Aluminum foil & foil 
products

Shredded paper

Block EPS

Propane canisters
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Scenario 07 Profile

Scenarios Modeling Overview 17

What happened to the rest of the material?

NOTES: k = thousands
M = millions

DISPOSITION OF ALL MATERIALS
(tonnage, overall)

DISPOSITION OF POTENTIALLY RECOVERABLE MATERIALS
(percentage, by material type)

60%

52%

47%

9%

2%

4%

1%

3%

38%

43%

52%

88%

Paper
(%)

Glass
(%)

Metal
(%)

Plastic
(%)

Properly Recycled
MRF Residue or Bale Contamination
Directly Disposed

Properly Recycled 501.3k tons

MRF Residue or Bale Contamination 45.6k tons

Directly Disposed 2,827.9k tons

347.8k tons

49.5k tons

33.8k tons

22.2k tons

Paper

Glass

Metal

Plastic

• 5.3 thousand tons were outbound bale contamination
• 40.3 thousand tons disposed as MRF residue
• 48.1 thousand tons were recycled materials that do not vary between scenarios (e.g., motor oil)

219.0k tons

14.8k tons

211.9k tons

101.3k tons

Single-family

Multifamily

Commercial

Self-haul

S07
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Scenarios Modeling Overview 18

SCENARIO AT-A-GLANCE

Scenario 08 uses the USCL from S03. Glass 
continues to be collected at curbside everywhere in 
the state. A higher number of PRO depots than S06 
collect shredded paper, aerosol cans, aluminum 
foil, expanded polystyrene foam, plastic film, and 
additional plastic items.

TOTAL COSTTOTAL DIRECT COST
(by stream and sector) 

■ Garbage stream  ■ Recycling stream + sales 

NOTES: SFR = single-family residential
MFR = multifamily residential
COM = commercial
SH = self-haul

k = thousands
M = millions

TOTAL DIRECT COST (by stream and phase) 
■ Garbage stream  ■ Recycling stream  ■ Commodity sales

-$33.2 M
$54.1 M

$27.6 M

$181.1 M

$20.8 M

$241.5 M

$91.6 M

$298.8 M

$157.6 M

$1,039.8 M

-$520.7 M

$519.1 M

Direct

(+) Indirect

(=) Net

$48.2 M

$105.8 M

$17.2 M

$79.1 M

$89.0 M

$309.2 M

$80.0 M

$311.3 M

SH

COM

MFR

SFR

Tons Collected for Recycling

Tons Properly Recycled

Inbound Contamination Rate

Outbound Bale Contamination Rate

Statewide Direct Cost

Statewide Indirect Cost

Statewide Net Cost

Tons Generated (excl. organics)

Direct Cost Per Ton Generated

Net Cost Per Ton Generated

549.3k

503.7k

10.31%

1.99%

$1,039.8 M

-$520.7 M

$519.1 M

3,374.8k

$308 

$154 

Total market/direct cost of garbage: $789.5 M
Total market/direct cost of recycling (net commodity sales): $250.4 M

S08
CORE USCL

Glass

PET, HDPE, PP tubs

PET clamshells 
(thermoforms)

Polycoated cartons & 
cups

HDPE, PP, PET pails 
& cups

Rigid PS, other food 
serviceware

Aerosols

Bulky HDPE, PP 
products

Lids & film

Aluminum foil & foil 
products

Shredded paper

Block EPS

Propane canisters
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Scenarios Modeling Overview 19

What happened to the rest of the material?

NOTES: k = thousands
M = millions

DISPOSITION OF ALL MATERIALS
(tonnage, overall)

DISPOSITION OF POTENTIALLY RECOVERABLE MATERIALS
(percentage, by material type)

60%

52%

47%

10%

2%

4%

1%

3%

38%

43%

52%

87%

Paper
(%)

Glass
(%)

Metal
(%)

Plastic
(%)

Properly Recycled
MRF Residue or Bale Contamination
Directly Disposed

Properly Recycled 503.7k tons

MRF Residue or Bale Contamination 45.7k tons

Directly Disposed 2,825.4k tons

347.9k tons

49.5k tons

33.9k tons

24.3k tons

Paper

Glass

Metal

Plastic

• 5.3 thousand tons were outbound bale contamination
• 40.3 thousand tons disposed as MRF residue
• 48.1 thousand tons were recycled materials that do not vary between scenarios (e.g., motor oil)

218.9k tons

14.8k tons

211.9k tons

103.8k tons

Single-family

Multifamily

Commercial

Self-haul

S08
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SCENARIO AT-A-GLANCE

Scenario 09 uses the USCL from S03. A medium 
number of PRO depots collect shredded paper, 
aerosol cans, aluminum foil, expanded polystyrene 
foam, plastic film, and additional plastic items. 
Glass continues to be collected at curbside in Metro 
and is collected at PRO depots elsewhere in the 
state.

TOTAL COSTTOTAL DIRECT COST
(by stream and sector) 

■ Garbage stream  ■ Recycling stream + sales 

NOTES: SFR = single-family residential
MFR = multifamily residential
COM = commercial
SH = self-haul

k = thousands
M = millions

TOTAL DIRECT COST (by stream and phase) 
■ Garbage stream  ■ Recycling stream  ■ Commodity sales

-$33.1 M
$54.2 M

$31.8 M

$174.1 M

$20.8 M

$241.8 M

$91.8 M

$299.4 M

$157.6 M

$1,038.3 M

-$517.8 M

$520.5 M

Direct

(+) Indirect

(=) Net

$48.6 M

$104.8 M

$17.2 M

$77.2 M

$89.0 M

$309.7 M

$80.0 M

$311.8 M

SH

COM

MFR

SFR

Tons Collected for Recycling

Tons Properly Recycled

Inbound Contamination Rate

Outbound Bale Contamination Rate

Statewide Direct Cost

Statewide Indirect Cost

Statewide Net Cost

Tons Generated (excl. organics)

Direct Cost Per Ton Generated

Net Cost Per Ton Generated

544.7k

498.1k

10.62%

1.98%

$1,038.3 M

-$517.8 M

$520.5 M

3,374.8k

$308 

$154 

Total market/direct cost of garbage: $790.5 M
Total market/direct cost of recycling (net commodity sales): $247.8 M

S09
CORE USCL

Glass

PET, HDPE, PP tubs

PET clamshells 
(thermoforms)

Polycoated cartons & 
cups

HDPE, PP, PET pails 
& cups

Rigid PS, other food 
serviceware

Aerosols

Bulky HDPE, PP 
products

Lids & film

Aluminum foil & foil 
products

Shredded paper

Block EPS

Propane canisters
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Scenarios Modeling Overview 21

What happened to the rest of the material?

NOTES: k = thousands
M = millions

DISPOSITION OF ALL MATERIALS
(tonnage, overall)

DISPOSITION OF POTENTIALLY RECOVERABLE MATERIALS
(percentage, by material type)

60%

48%

47%

9%

2%

5%

1%

3%

38%

47%

52%

88%

Paper
(%)

Glass
(%)

Metal
(%)

Plastic
(%)

Properly Recycled
MRF Residue or Bale Contamination
Directly Disposed

Properly Recycled 498.1k tons

MRF Residue or Bale Contamination 46.6k tons

Directly Disposed 2,830.1k tons

347.8k tons

45.1k tons

33.9k tons

23.3k tons

Paper

Glass

Metal

Plastic

• 5.3 thousand tons were outbound bale contamination
• 41.3 thousand tons disposed as MRF residue
• 48.1 thousand tons were recycled materials that do not vary between scenarios (e.g., motor oil)

209.1k tons

14.6k tons

207.9k tons

113.2k tons

Single-family

Multifamily

Commercial

Self-haul

S09
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Scenarios Modeling Overview 22

SCENARIO AT-A-GLANCE

Scenario 10 uses the USCL from S03. A 
lower number of PRO depots than S09 collect 
shredded paper, aerosol cans, aluminum foil, 
expanded polystyrene foam, plastic film, and 
additional plastic items. Glass continues to be 
collected at curbside in Metro and is collected at 
PRO depots elsewhere in the state.

TOTAL COSTTOTAL DIRECT COST
(by stream and sector) 

■ Garbage stream  ■ Recycling stream + sales 

NOTES: SFR = single-family residential
MFR = multifamily residential
COM = commercial
SH = self-haul

k = thousands
M = millions

TOTAL DIRECT COST (by stream and phase) 
■ Garbage stream  ■ Recycling stream  ■ Commodity sales

-$33.0 M
$54.2 M

$30.8 M

$169.7 M

$20.8 M

$242.1 M

$91.8 M

$299.6 M

$157.6 M

$1,033.6 M

-$515.9 M

$517.8 M

Direct

(+) Indirect

(=) Net

$43.2 M

$104.8 M

$17.2 M

$77.3 M

$89.0 M

$309.8 M

$80.0 M

$312.2 M

SH

COM

MFR

SFR

Tons Collected for Recycling

Tons Properly Recycled

Inbound Contamination Rate

Outbound Bale Contamination Rate

Statewide Direct Cost

Statewide Indirect Cost

Statewide Net Cost

Tons Generated (excl. organics)

Direct Cost Per Ton Generated

Net Cost Per Ton Generated

541.8k

495.2k

10.63%

1.97%

$1,033.6 M

-$515.9 M

$517.8 M

3,374.8k

$306 

$153 

Total market/direct cost of garbage: $791.1 M
Total market/direct cost of recycling (net commodity sales): $242.5 M

S10
CORE USCL

Glass

PET, HDPE, PP tubs

PET clamshells 
(thermoforms)

Polycoated cartons & 
cups

HDPE, PP, PET pails 
& cups

Rigid PS, other food 
serviceware

Aerosols

Bulky HDPE, PP 
products

Lids & film

Aluminum foil & foil 
products

Shredded paper

Block EPS

Propane canisters
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What happened to the rest of the material?

NOTES: k = thousands
M = millions

DISPOSITION OF ALL MATERIALS
(tonnage, overall)

DISPOSITION OF POTENTIALLY RECOVERABLE MATERIALS
(percentage, by material type)

60%

46%

47%

9%

2%

5%

1%

3%

38%

49%

52%

88%

Paper
(%)

Glass
(%)

Metal
(%)

Plastic
(%)

Properly Recycled
MRF Residue or Bale Contamination
Directly Disposed

Properly Recycled 495.2k tons

MRF Residue or Bale Contamination 46.5k tons

Directly Disposed 2,833.0k tons

347.8k tons

43.4k tons

33.8k tons

22.2k tons

Paper

Glass

Metal

Plastic

• 5.3 thousand tons were outbound bale contamination
• 41.3 thousand tons disposed as MRF residue
• 48.1 thousand tons were recycled materials that do not vary between scenarios (e.g., motor oil)

209.1k tons

14.6k tons

207.9k tons

110.3k tons

Single-family

Multifamily

Commercial

Self-haul

S10
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Scenarios Modeling Overview 24

SCENARIO AT-A-GLANCE

Scenario 11 uses the USCL from S03. A 
higher number of PRO depots than S09 collect 
shredded paper, aerosol cans, aluminum foil, 
expanded polystyrene foam, plastic film, and 
additional plastic items. Glass continues to be 
collected at curbside in Metro and is collected at 
PRO depots elsewhere in the state.

TOTAL COSTTOTAL DIRECT COST
(by stream and sector) 

■ Garbage stream  ■ Recycling stream + sales 

NOTES: SFR = single-family residential
MFR = multifamily residential
COM = commercial
SH = self-haul

k = thousands
M = millions

TOTAL DIRECT COST (by stream and phase) 
■ Garbage stream  ■ Recycling stream  ■ Commodity sales

-$33.2 M
$54.3 M

$32.5 M

$178.7 M

$20.8 M

$241.6 M

$91.7 M

$299.2 M

$157.6 M

$1,043.3 M

-$519.8 M

$523.5 M

Direct

(+) Indirect

(=) Net

$54.1 M

$104.7 M

$17.2 M

$77.2 M

$89.0 M

$309.5 M

$80.0 M

$311.6 M

SH

COM

MFR

SFR

Tons Collected for Recycling

Tons Properly Recycled

Inbound Contamination Rate

Outbound Bale Contamination Rate

Statewide Direct Cost

Statewide Indirect Cost

Statewide Net Cost

Tons Generated (excl. organics)

Direct Cost Per Ton Generated

Net Cost Per Ton Generated

546.7k

500.0k

10.60%

1.99%

$1,043.3 M

-$519.8 M

$523.5 M

3,374.8k

$309 

$155 

Total market/direct cost of garbage: $790.1 M
Total market/direct cost of recycling (net commodity sales): $253.2 M

S11
CORE USCL

Glass

PET, HDPE, PP tubs

PET clamshells 
(thermoforms)

Polycoated cartons & 
cups

HDPE, PP, PET pails 
& cups

Rigid PS, other food 
serviceware

Aerosols

Bulky HDPE, PP 
products

Lids & film

Aluminum foil & foil 
products

Shredded paper

Block EPS

Propane canisters
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What happened to the rest of the material?

NOTES: k = thousands
M = millions

DISPOSITION OF ALL MATERIALS
(tonnage, overall)

DISPOSITION OF POTENTIALLY RECOVERABLE MATERIALS
(percentage, by material type)

60%

48%

47%

10%

2%

5%

1%

3%

38%

46%

52%

87%

Paper
(%)

Glass
(%)

Metal
(%)

Plastic
(%)

Properly Recycled
MRF Residue or Bale Contamination
Directly Disposed

Properly Recycled 500.0k tons

MRF Residue or Bale Contamination 46.6k tons

Directly Disposed 2,828.1k tons

347.9k tons

45.8k tons

33.9k tons

24.3k tons

Paper

Glass

Metal

Plastic

• 5.3 thousand tons were outbound bale contamination
• 41.3 thousand tons disposed as MRF residue
• 48.1 thousand tons were recycled materials that do not vary between scenarios (e.g., motor oil)

209.0k tons

14.6k tons

207.9k tons

115.2k tons

Single-family

Multifamily

Commercial

Self-haul

S11
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Scenarios Modeling Overview 26

SCENARIO AT-A-GLANCE

Scenario 12 uses the S01 USCL, accepting only 
core USCL materials. Glass is collected at 
curbside. A medium number of PRO depots collect 
shredded paper, aerosol cans, aluminum foil, 
expanded polystyrene foam, plastic film, and certain 
rigid plastics. PRO depots also collect tubs, 
clamshells, cups, and cartons that were in the S03 
USCL.

TOTAL COSTTOTAL DIRECT COST
(by stream and sector) 

■ Garbage stream  ■ Recycling stream + sales 

NOTES: SFR = single-family residential
MFR = multifamily residential
COM = commercial
SH = self-haul

k = thousands
M = millions

TOTAL DIRECT COST (by stream and phase) 
■ Garbage stream  ■ Recycling stream  ■ Commodity sales

-$33.0 M
$53.5 M

$30.1 M

$176.3 M

$20.8 M

$241.7 M

$91.7 M

$299.1 M

$157.6 M

$1,037.7 M

-$517.1 M

$520.6 M

Direct

(+) Indirect

(=) Net

$48.5 M

$104.3 M

$17.0 M

$77.9 M

$89.0 M

$309.5 M

$80.0 M

$311.6 M

SH

COM

MFR

SFR

Tons Collected for Recycling

Tons Properly Recycled

Inbound Contamination Rate

Outbound Bale Contamination Rate

Statewide Direct Cost

Statewide Indirect Cost

Statewide Net Cost

Tons Generated (excl. organics)

Direct Cost Per Ton Generated

Net Cost Per Ton Generated

547.0k

502.0k

10.75%

1.97%

$1,037.7 M

-$517.1 M

$520.6 M

3,374.8k

$307 

$154 

Total market/direct cost of garbage: $790.0 M
Total market/direct cost of recycling (net commodity sales): $247.7 M

S12
CORE USCL

Glass

PET, HDPE, PP tubs

PET clamshells 
(thermoforms)

Polycoated cartons & 
cups

HDPE, PP, PET pails 
& cups

Rigid PS, other food 
serviceware

Aerosols

Bulky HDPE, PP 
products

Lids & film

Aluminum foil & foil 
products

Shredded paper

Block EPS

Propane canisters



Bell & 
Associates

thousand tons collected for recycling547.0

thousand tons properly recycled by material category454.0

Scenario 12 Profile
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What happened to the rest of the material?

NOTES: k = thousands
M = millions

DISPOSITION OF ALL MATERIALS
(tonnage, overall)

DISPOSITION OF POTENTIALLY RECOVERABLE MATERIALS
(percentage, by material type)

60%

52%

47%

9%

2%

4%

1%

3%

38%

43%

52%

88%

Paper
(%)

Glass
(%)

Metal
(%)

Plastic
(%)

Properly Recycled
MRF Residue or Bale Contamination
Directly Disposed

Properly Recycled 502.0k tons

MRF Residue or Bale Contamination 45.0k tons

Directly Disposed 2,827.8k tons

347.7k tons

49.5k tons

33.9k tons

22.9k tons

Paper

Glass

Metal

Plastic

• 5.3 thousand tons were outbound bale contamination
• 39.7 thousand tons disposed as MRF residue
• 48.1 thousand tons were recycled materials that do not vary between scenarios (e.g., motor oil)

215.1k tons

14.5k tons

210.1k tons

107.2k tons

Single-family

Multifamily

Commercial

Self-haul

S12
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Scenarios Modeling Overview 28

SCENARIO AT-A-GLANCE

Scenario 13 uses the S01 USCL, accepting only 
core USCL materials. Glass is collected at 
curbside. A medium number of PRO depots collect 
shredded paper, aerosol cans, aluminum foil, 
plastic film, and certain rigid plastics. PRO depots 
collect tubs, clamshells, cups, and cartons that 
were in the S03 USCL. Expanded polystyrene foam 
is not collected.

TOTAL COSTTOTAL DIRECT COST
(by stream and sector) 

■ Garbage stream  ■ Recycling stream + sales 

NOTES: SFR = single-family residential
MFR = multifamily residential
COM = commercial
SH = self-haul

k = thousands
M = millions

TOTAL DIRECT COST (by stream and phase) 
■ Garbage stream  ■ Recycling stream  ■ Commodity sales

-$32.9 M
$53.4 M

$29.8 M

$175.7 M

$20.8 M

$241.7 M

$91.7 M

$299.1 M

$157.6 M

$1,036.9 M

-$516.5 M

$520.4 M

Direct

(+) Indirect

(=) Net

$47.6 M

$104.3 M

$17.0 M

$77.9 M

$89.0 M

$309.5 M

$80.0 M

$311.6 M

SH

COM

MFR

SFR

Tons Collected for Recycling

Tons Properly Recycled

Inbound Contamination Rate

Outbound Bale Contamination Rate

Statewide Direct Cost

Statewide Indirect Cost

Statewide Net Cost

Tons Generated (excl. organics)

Direct Cost Per Ton Generated

Net Cost Per Ton Generated

546.7k

501.7k

10.75%

1.97%

$1,036.9 M

-$516.5 M

$520.4 M

3,374.8k

$307 

$154 

Total market/direct cost of garbage: $790.1 M
Total market/direct cost of recycling (net commodity sales): $246.8 M

S13
CORE USCL

Glass

PET, HDPE, PP tubs

PET clamshells 
(thermoforms)

Polycoated cartons & 
cups

HDPE, PP, PET pails 
& cups

Rigid PS, other food 
serviceware

Aerosols

Bulky HDPE, PP 
products

Lids & film

Aluminum foil & foil 
products

Shredded paper

Block EPS

Propane canisters
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What happened to the rest of the material?

NOTES: k = thousands
M = millions

DISPOSITION OF ALL MATERIALS
(tonnage, overall)

DISPOSITION OF POTENTIALLY RECOVERABLE MATERIALS
(percentage, by material type)

60%

52%

47%

9%

2%

4%

1%

3%

38%

43%

52%

88%

Paper
(%)

Glass
(%)

Metal
(%)

Plastic
(%)

Properly Recycled
MRF Residue or Bale Contamination
Directly Disposed

Properly Recycled 501.7k tons

MRF Residue or Bale Contamination 45.0k tons

Directly Disposed 2,828.1k tons

347.7k tons

49.5k tons

33.9k tons

22.6k tons

Paper

Glass

Metal

Plastic

• 5.3 thousand tons were outbound bale contamination
• 39.7 thousand tons disposed as MRF residue
• 48.1 thousand tons were recycled materials that do not vary between scenarios (e.g., motor oil)

215.1k tons

14.5k tons

210.1k tons

106.9k tons

Single-family

Multifamily

Commercial

Self-haul

S13
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Scenarios Modeling Overview 30

SCENARIO AT-A-GLANCE

Scenario 14 uses the S01 USCL, accepting only 
core USCL materials. Glass is collected at 
curbside. A medium number of PRO depots collect 
shredded paper, aerosol cans, aluminum foil, 
expanded polystyrene foam, plastic film, and certain 
rigid plastics. PRO depots collect tubs, clamshells, 
and plastic cups that were in the S03 USCL. 
Polycoated cartons and cups are not collected.

TOTAL COSTTOTAL DIRECT COST
(by stream and sector) 

■ Garbage stream  ■ Recycling stream + sales 

NOTES: SFR = single-family residential
MFR = multifamily residential
COM = commercial
SH = self-haul

k = thousands
M = millions

TOTAL DIRECT COST (by stream and phase) 
■ Garbage stream  ■ Recycling stream  ■ Commodity sales

-$33.0 M
$53.3 M

$30.0 M

$175.8 M

$20.8 M

$241.8 M

$91.7 M

$299.3 M

$157.6 M

$1,037.3 M

-$514.4 M

$522.9 M

Direct

(+) Indirect

(=) Net

$48.0 M

$104.2 M

$17.0 M

$77.8 M

$89.0 M

$309.6 M

$80.0 M

$311.8 M

SH

COM

MFR

SFR

Tons Collected for Recycling

Tons Properly Recycled

Inbound Contamination Rate

Outbound Bale Contamination Rate

Statewide Direct Cost

Statewide Indirect Cost

Statewide Net Cost

Tons Generated (excl. organics)

Direct Cost Per Ton Generated

Net Cost Per Ton Generated

545.4k

500.6k

10.68%

1.97%

$1,037.3 M

-$514.4 M

$522.9 M

3,374.8k

$307 

$155 

Total market/direct cost of garbage: $790.4 M
Total market/direct cost of recycling (net commodity sales): $246.9 M

S14
CORE USCL

Glass

PET, HDPE, PP tubs

PET clamshells 
(thermoforms)

Polycoated cartons & 
cups

HDPE, PP, PET pails 
& cups

Rigid PS, other food 
serviceware

Aerosols

Bulky HDPE, PP 
products

Lids & film

Aluminum foil & foil 
products

Shredded paper

Block EPS

Propane canisters
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thousand tons collected for recycling545.4

thousand tons properly recycled by material category452.5

Scenario 14 Profile

Scenarios Modeling Overview 31

What happened to the rest of the material?

NOTES: k = thousands
M = millions

DISPOSITION OF ALL MATERIALS
(tonnage, overall)

DISPOSITION OF POTENTIALLY RECOVERABLE MATERIALS
(percentage, by material type)

59%

52%

47%

9%

2%

4%

1%

3%

38%

43%

52%

88%

Paper
(%)

Glass
(%)

Metal
(%)

Plastic
(%)

Properly Recycled
MRF Residue or Bale Contamination
Directly Disposed

Properly Recycled 500.6k tons

MRF Residue or Bale Contamination 44.8k tons

Directly Disposed 2,829.4k tons

346.3k tons

49.5k tons

33.9k tons

22.9k tons

Paper

Glass

Metal

Plastic

• 5.3 thousand tons were outbound bale contamination
• 39.5 thousand tons disposed as MRF residue
• 48.1 thousand tons were recycled materials that do not vary between scenarios (e.g., motor oil)

215.0k tons

14.5k tons

210.1k tons

105.8k tons

Single-family

Multifamily

Commercial

Self-haul

S14
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Scenarios Modeling Overview 32

SCENARIO AT-A-GLANCE

Scenario 15 uses the S01 USCL, accepting only 
core USCL materials. Glass is collected at 
curbside. A medium number of PRO depots collect 
shredded paper, aluminum foil, expanded 
polystyrene foam, and plastic film. PRO depots also 
collect tubs, clamshells, cups, and cartons that 
were in the S03 USCL. Aerosol cans and certain 
plastics (certain pails, rigid polystyrene, and other 
food serviceware) are not collected.

TOTAL COSTTOTAL DIRECT COST
(by stream and sector) 

■ Garbage stream  ■ Recycling stream + sales 

NOTES: SFR = single-family residential
MFR = multifamily residential
COM = commercial
SH = self-haul

k = thousands
M = millions

TOTAL DIRECT COST (by stream and phase) 
■ Garbage stream  ■ Recycling stream  ■ Commodity sales

-$32.8 M
$53.2 M

$30.0 M

$175.8 M

$20.8 M

$241.8 M

$91.7 M

$299.2 M

$157.6 M

$1,037.3 M

-$515.9 M

$521.4 M

Direct

(+) Indirect

(=) Net

$47.6 M

$104.4 M

$17.0 M

$78.0 M

$89.0 M

$309.6 M

$80.0 M

$311.7 M

SH

COM

MFR

SFR

Tons Collected for Recycling

Tons Properly Recycled

Inbound Contamination Rate

Outbound Bale Contamination Rate

Statewide Direct Cost

Statewide Indirect Cost

Statewide Net Cost

Tons Generated (excl. organics)

Direct Cost Per Ton Generated

Net Cost Per Ton Generated

545.6k

500.7k

10.84%

1.96%

$1,037.3 M

-$515.9 M

$521.4 M

3,374.8k

$307 

$154 

Total market/direct cost of garbage: $790.3 M
Total market/direct cost of recycling (net commodity sales): $247.0 M

S15
CORE USCL

Glass

PET, HDPE, PP tubs

PET clamshells 
(thermoforms)

Polycoated cartons & 
cups

HDPE, PP, PET pails 
& cups

Rigid PS, other food 
serviceware

Aerosols

Bulky HDPE, PP 
products

Lids & film

Aluminum foil & foil 
products

Shredded paper

Block EPS

Propane canisters
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thousand tons properly recycled by material category452.6
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What happened to the rest of the material?

NOTES: k = thousands
M = millions

DISPOSITION OF ALL MATERIALS
(tonnage, overall)

DISPOSITION OF POTENTIALLY RECOVERABLE MATERIALS
(percentage, by material type)

60%

52%

47%

9%

2%

4%

1%

3%

38%

43%

52%

89%

Paper
(%)

Glass
(%)

Metal
(%)

Plastic
(%)

Properly Recycled
MRF Residue or Bale Contamination
Directly Disposed

Properly Recycled 500.7k tons

MRF Residue or Bale Contamination 45.0k tons

Directly Disposed 2,829.1k tons

347.7k tons

49.5k tons

33.7k tons

21.7k tons

Paper

Glass

Metal

Plastic

• 5.2 thousand tons were outbound bale contamination
• 39.8 thousand tons disposed as MRF residue
• 48.1 thousand tons were recycled materials that do not vary between scenarios (e.g., motor oil)

215.3k tons

14.5k tons

210.2k tons

105.5k tons

Single-family

Multifamily

Commercial

Self-haul

S15
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SCENARIO AT-A-GLANCE

Scenario 16 builds on the S03 USCL list by adding 
certain plastics (certain pails, rigid polystyrene, 
other food serviceware), bulky HDPE and PP 
products, and aerosol cans. Glass is collected at 
curbside and there are no PRO depots.

TOTAL COSTTOTAL DIRECT COST
(by stream and sector) 

■ Garbage stream  ■ Recycling stream + sales 

NOTES: SFR = single-family residential
MFR = multifamily residential
COM = commercial
SH = self-haul

k = thousands
M = millions

TOTAL DIRECT COST (by stream and phase) 
■ Garbage stream  ■ Recycling stream  ■ Commodity sales

-$33.2 M
$55.3 M

$14.1 M

$157.4 M

$20.8 M

$242.0 M

$91.8 M

$299.4 M

$157.6 M

$1,005.2 M

-$506.2 M

$499.1 M

Direct

(+) Indirect

(=) Net

$7.2 M

$108.5 M

$17.6 M

$81.2 M

$89.0 M

$309.8 M

$80.1 M

$311.8 M

SH

COM

MFR

SFR

Tons Collected for Recycling

Tons Properly Recycled

Inbound Contamination Rate

Outbound Bale Contamination Rate

Statewide Direct Cost

Statewide Indirect Cost

Statewide Net Cost

Tons Generated (excl. organics)

Direct Cost Per Ton Generated

Net Cost Per Ton Generated

544.1k

496.2k

9.77%

2.00%

$1,005.2 M

-$506.2 M

$499.1 M

3,374.8k

$298 

$148 

Total market/direct cost of garbage: $790.7 M
Total market/direct cost of recycling (net commodity sales): $214.5 M

S16
CORE USCL

Glass

PET, HDPE, PP tubs

PET clamshells 
(thermoforms)

Polycoated cartons & 
cups

HDPE, PP, PET pails 
& cups

Rigid PS, other food 
serviceware

Aerosols

Bulky HDPE, PP 
products

Lids & film

Aluminum foil & foil 
products

Shredded paper

Block EPS

Propane canisters
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What happened to the rest of the material?

NOTES: k = thousands
M = millions

DISPOSITION OF ALL MATERIALS
(tonnage, overall)

DISPOSITION OF POTENTIALLY RECOVERABLE MATERIALS
(percentage, by material type)

59%

52%

47%

8%

3%

4%

1%

3%

38%

43%

53%

89%

Paper
(%)

Glass
(%)

Metal
(%)

Plastic
(%)

Properly Recycled
MRF Residue or Bale Contamination
Directly Disposed

Properly Recycled 496.2k tons

MRF Residue or Bale Contamination 47.9k tons

Directly Disposed 2,830.7k tons

346.3k tons

49.5k tons

33.4k tons

19.1k tons

Paper

Glass

Metal

Plastic

• 5.4 thousand tons were outbound bale contamination
• 42.5 thousand tons disposed as MRF residue
• 48.1 thousand tons were recycled materials that do not vary between scenarios (e.g., motor oil)

223.2k tons

15.1k tons

214.4k tons

91.4k tons

Single-family

Multifamily

Commercial

Self-haul

S16
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SCENARIO AT-A-GLANCE

Scenario 17 uses the S16 USCL (a longer list than 
S03). Glass is collected at curbside. A medium 
number of PRO depots collect shredded paper, 
aluminum foil, expanded polystyrene foam, plastic 
film, and plastic lids.

TOTAL COSTTOTAL DIRECT COST
(by stream and sector) 

■ Garbage stream  ■ Recycling stream + sales 

NOTES: SFR = single-family residential
MFR = multifamily residential
COM = commercial
SH = self-haul

k = thousands
M = millions

TOTAL DIRECT COST (by stream and phase) 
■ Garbage stream  ■ Recycling stream  ■ Commodity sales

-$33.5 M
$55.5 M

$22.7 M

$172.4 M

$20.8 M

$241.2 M

$91.6 M

$298.6 M

$157.6 M

$1,026.9 M

-$518.5 M

$508.5 M

Direct

(+) Indirect

(=) Net

$30.6 M

$108.5 M

$17.6 M

$81.2 M

$88.9 M

$309.1 M

$80.0 M

$310.9 M

SH

COM

MFR

SFR

Tons Collected for Recycling

Tons Properly Recycled

Inbound Contamination Rate

Outbound Bale Contamination Rate

Statewide Direct Cost

Statewide Indirect Cost

Statewide Net Cost

Tons Generated (excl. organics)

Direct Cost Per Ton Generated

Net Cost Per Ton Generated

551.7k

503.2k

9.93%

2.01%

$1,026.9 M

-$518.5 M

$508.5 M

3,374.8k

$304 

$151 

Total market/direct cost of garbage: $789.0 M
Total market/direct cost of recycling (net commodity sales): $238.0 M

S17
CORE USCL

Glass

PET, HDPE, PP tubs

PET clamshells 
(thermoforms)

Polycoated cartons & 
cups

HDPE, PP, PET pails 
& cups

Rigid PS, other food 
serviceware

Aerosols

Bulky HDPE, PP 
products

Lids & film

Aluminum foil & foil 
products

Shredded paper

Block EPS

Propane canisters
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What happened to the rest of the material?

NOTES: k = thousands
M = millions

DISPOSITION OF ALL MATERIALS
(tonnage, overall)

DISPOSITION OF POTENTIALLY RECOVERABLE MATERIALS
(percentage, by material type)

60%

52%

47%

10%

3%

4%

1%

3%

38%

43%

52%

87%

Paper
(%)

Glass
(%)

Metal
(%)

Plastic
(%)

Properly Recycled
MRF Residue or Bale Contamination
Directly Disposed

Properly Recycled 503.2k tons

MRF Residue or Bale Contamination 48.5k tons

Directly Disposed 2,823.1k tons

347.1k tons

49.5k tons

33.9k tons

24.7k tons

Paper

Glass

Metal

Plastic

• 5.4 thousand tons were outbound bale contamination
• 43.1 thousand tons disposed as MRF residue
• 48.1 thousand tons were recycled materials that do not vary between scenarios (e.g., motor oil)

223.7k tons

15.2k tons

214.4k tons

98.4k tons

Single-family

Multifamily

Commercial

Self-haul

S17
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SCENARIO AT-A-GLANCE

Scenario 18 uses the USCL from S03. Glass 
continues to be collected at curbside everywhere in 
the state, but instead of using a mix of collection 
vehicles, all haulers use only dedicated glass-only 
trucks, representing an extreme case for glass 
collection. There are no PRO depots.

TOTAL COSTTOTAL DIRECT COST
(by stream and sector) 

■ Garbage stream  ■ Recycling stream + sales 

NOTES: SFR = single-family residential
MFR = multifamily residential
COM = commercial
SH = self-haul

k = thousands
M = millions

TOTAL DIRECT COST (by stream and phase) 
■ Garbage stream  ■ Recycling stream  ■ Commodity sales

-$31.8 M
$53.0 M

$14.0 M

$154.2 M

$20.8 M

$242.8 M

$92.0 M

$300.4 M

$157.6 M

$1,003.0 M

-$500.8 M

$502.1 M

Direct

(+) Indirect

(=) Net

$7.0 M

$106.0 M

$17.2 M

$80.0 M

$89.0 M

$310.6 M

$80.1 M

$313.0 M

SH

COM

MFR

SFR

Tons Collected for Recycling

Tons Properly Recycled

Inbound Contamination Rate

Outbound Bale Contamination Rate

Statewide Direct Cost

Statewide Indirect Cost

Statewide Net Cost

Tons Generated (excl. organics)

Direct Cost Per Ton Generated

Net Cost Per Ton Generated

535.1k

490.7k

9.96%

1.95%

$1,003.0 M

-$500.8 M

$502.1 M

3,374.8k

$297 

$149 

Total market/direct cost of garbage: $792.7 M
Total market/direct cost of recycling (net commodity sales): $210.2 M

S18
CORE USCL

Glass

PET, HDPE, PP tubs

PET clamshells 
(thermoforms)

Polycoated cartons & 
cups

HDPE, PP, PET pails 
& cups

Rigid PS, other food 
serviceware

Aerosols

Bulky HDPE, PP 
products

Lids & film

Aluminum foil & foil 
products

Shredded paper

Block EPS

Propane canisters
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What happened to the rest of the material?

NOTES: k = thousands
M = millions

DISPOSITION OF ALL MATERIALS
(tonnage, overall)

DISPOSITION OF POTENTIALLY RECOVERABLE MATERIALS
(percentage, by material type)

60%

52%

46%

5%

2%

4%

1%

3%

38%

43%

53%

92%

Paper
(%)

Glass
(%)

Metal
(%)

Plastic
(%)

Properly Recycled
MRF Residue or Bale Contamination
Directly Disposed

Properly Recycled 490.7k tons

MRF Residue or Bale Contamination 44.4k tons

Directly Disposed 2,839.6k tons

346.9k tons

49.5k tons

33.2k tons

13.1k tons

Paper

Glass

Metal

Plastic

• 5.1 thousand tons were outbound bale contamination
• 39.3 thousand tons disposed as MRF residue
• 48.1 thousand tons were recycled materials that do not vary between scenarios (e.g., motor oil)

218.1k tons

14.7k tons

211.6k tons

90.7k tons

Single-family

Multifamily

Commercial

Self-haul

S18
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Scenarios Modeling Overview 40

SCENARIO AT-A-GLANCE

Scenario 19 uses the USCL from S03. Glass 
continues to be collected at curbside everywhere in 
the state, but instead of using a mix of collection 
vehicles, all haulers collect glass only in dual-
compartment trucks that pick up both commingled 
recycling and glass – the opposite extreme of S18. 
There are no PRO depots.

TOTAL COSTTOTAL DIRECT COST
(by stream and sector) 

■ Garbage stream  ■ Recycling stream + sales 

NOTES: SFR = single-family residential
MFR = multifamily residential
COM = commercial
SH = self-haul

k = thousands
M = millions

TOTAL DIRECT COST (by stream and phase) 
■ Garbage stream  ■ Recycling stream  ■ Commodity sales

-$31.8 M
$53.0 M

$14.0 M

$152.9 M

$20.8 M

$242.8 M

$92.0 M

$300.4 M

$157.6 M

$1,001.7 M

-$504.5 M

$497.2 M

Direct

(+) Indirect

(=) Net

$7.0 M

$105.8 M

$17.2 M

$78.9 M

$89.0 M

$310.6 M

$80.1 M

$313.0 M

SH

COM

MFR

SFR

Tons Collected for Recycling

Tons Properly Recycled

Inbound Contamination Rate

Outbound Bale Contamination Rate

Statewide Direct Cost

Statewide Indirect Cost

Statewide Net Cost

Tons Generated (excl. organics)

Direct Cost Per Ton Generated

Net Cost Per Ton Generated

535.1k

490.7k

9.96%

1.95%

$1,001.7 M

-$504.5 M

$497.2 M

3,374.8k

$297 

$147 

Total market/direct cost of garbage: $792.7 M
Total market/direct cost of recycling (net commodity sales): $209.0 M

S19
CORE USCL

Glass

PET, HDPE, PP tubs

PET clamshells 
(thermoforms)

Polycoated cartons & 
cups

HDPE, PP, PET pails 
& cups

Rigid PS, other food 
serviceware

Aerosols

Bulky HDPE, PP 
products

Lids & film

Aluminum foil & foil 
products

Shredded paper

Block EPS

Propane canisters
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What happened to the rest of the material?

NOTES: k = thousands
M = millions

DISPOSITION OF ALL MATERIALS
(tonnage, overall)

DISPOSITION OF POTENTIALLY RECOVERABLE MATERIALS
(percentage, by material type)

60%

52%

46%

5%

2%

4%

1%

3%

38%

43%

53%

92%

Paper
(%)

Glass
(%)

Metal
(%)

Plastic
(%)

Properly Recycled
MRF Residue or Bale Contamination
Directly Disposed

Properly Recycled 490.7k tons

MRF Residue or Bale Contamination 44.4k tons

Directly Disposed 2,839.6k tons

346.9k tons

49.5k tons

33.2k tons

13.1k tons

Paper

Glass

Metal

Plastic

• 5.1 thousand tons were outbound bale contamination
• 39.3 thousand tons disposed as MRF residue
• 48.1 thousand tons were recycled materials that do not vary between scenarios (e.g., motor oil)

218.1k tons

14.7k tons

211.6k tons

90.7k tons

Single-family

Multifamily

Commercial

Self-haul

S19
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SCENARIO AT-A-GLANCE

Scenario 20 uses the USCL from S03. Glass 
continues to be collected at curbside everywhere in 
the state using a mix of collection vehicles, but the 
Bottle Bill has been expanded to include wine and 
liquor bottles, reducing the glass available for 
curbside collection. The extra glass recycled 
through the Bottle Bill is reflected in recycling rates 
but not collection costs. There are no PRO depots.

TOTAL COSTTOTAL DIRECT COST
(by stream and sector) 

■ Garbage stream  ■ Recycling stream + sales 

NOTES: SFR = single-family residential
MFR = multifamily residential
COM = commercial
SH = self-haul

k = thousands
M = millions

TOTAL DIRECT COST (by stream and phase) 
■ Garbage stream  ■ Recycling stream  ■ Commodity sales

-$31.8 M
$52.8 M

$13.0 M

$151.0 M

$20.8 M

$242.4 M

$91.8 M

$299.5 M

$157.6 M

$997.1 M

-$508.0 M

$489.1 M

Direct

(+) Indirect

(=) Net

$6.3 M

$105.3 M

$17.1 M

$77.1 M

$89.0 M

$310.4 M

$79.9 M

$312.0 M

SH

COM

MFR

SFR

Tons Collected for Recycling

Tons Properly Recycled

Inbound Contamination Rate

Outbound Bale Contamination Rate

Statewide Direct Cost

Statewide Indirect Cost

Statewide Net Cost

Tons Generated (excl. organics)

Direct Cost Per Ton Generated

Net Cost Per Ton Generated

502.0k

497.4k

9.65%

1.95%

$997.1 M

-$508.0 M

$489.1 M

3,374.8k

$295 

$145 

Total market/direct cost of garbage: $791.3 M
Total market/direct cost of recycling (net commodity sales): $205.8 M

S20
CORE USCL

Glass

PET, HDPE, PP tubs

PET clamshells 
(thermoforms)

Polycoated cartons & 
cups

HDPE, PP, PET pails 
& cups

Rigid PS, other food 
serviceware

Aerosols

Bulky HDPE, PP 
products

Lids & film

Aluminum foil & foil 
products

Shredded paper

Block EPS

Propane canisters
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What happened to the rest of the material?

NOTES: k = thousands
M = millions

DISPOSITION OF ALL MATERIALS
(tonnage, overall)

DISPOSITION OF POTENTIALLY RECOVERABLE MATERIALS
(percentage, by material type)

60%

59%

46%

5%

2%

3%

1%

3%

38%

37%

53%

92%

Paper
(%)

Glass
(%)

Metal
(%)

Plastic
(%)

Properly Recycled
MRF Residue or Bale Contamination
Directly Disposed

Properly Recycled 497.4k tons

MRF Residue or Bale Contamination 43.4k tons

Directly Disposed 2,834.0k tons

346.9k tons

56.1k tons

33.2k tons

13.1k tons

Paper

Glass

Metal

Plastic

• 5.1 thousand tons were outbound bale contamination
• 38.3 thousand tons disposed as MRF residue
• 48.1 thousand tons were recycled materials that do not vary between scenarios (e.g., motor oil)

198.0k tons

13.6k tons

204.0k tons

86.5k tons

Single-family

Multifamily

Commercial

Self-haul

S20
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Scenarios Modeling Overview 44

SCENARIO AT-A-GLANCE

Scenario 21 slightly varies from the S03 USCL list 
by excluding PET clamshells but adding HDPE, PP, 
and PET pails and cups. A medium number of PRO 
depots collect shredded paper, aluminum foil, 
expanded polystyrene foam, aerosol cans, and 
propane canisters. A high number of PRO depots 
collect plastic film, lids, and glass. MRFs have an 
extra unders recovery system to capture undersized 
material that would otherwise be lost to residuals.

TOTAL COSTTOTAL DIRECT COST
(by stream and sector) 

■ Garbage stream  ■ Recycling stream + sales 

NOTES: SFR = single-family residential
MFR = multifamily residential
COM = commercial
SH = self-haul

k = thousands
M = millions

TOTAL DIRECT COST (by stream and phase) 
■ Garbage stream  ■ Recycling stream  ■ Commodity sales

-$32.8 M
$54.9 M

$28.3 M

$172.8 M

$20.8 M

$242.3 M

$91.9 M

$299.9 M

$157.6 M

$1,035.7 M

-$524.1 M

$511.6 M

Direct

(+) Indirect

(=) Net

$48.3 M

$105.6 M

$17.3 M

$72.9 M

$89.0 M

$310.1 M

$80.1 M

$312.5 M

SH

COM

MFR

SFR

Tons Collected for Recycling

Tons Properly Recycled

Inbound Contamination Rate

Outbound Bale Contamination Rate

Statewide Direct Cost

Statewide Indirect Cost

Statewide Net Cost

Tons Generated (excl. organics)

Direct Cost Per Ton Generated

Net Cost Per Ton Generated

540.6k

492.9k

10.93%

1.98%

$1,035.7 M

-$524.1 M

$511.6 M

3,374.8k

$307 

$152 

Total market/direct cost of garbage: $791.6 M
Total market/direct cost of recycling (net commodity sales): $244.1 M

S21
CORE USCL

Glass

PET, HDPE, PP tubs

PET clamshells 
(thermoforms)

Polycoated cartons & 
cups

HDPE, PP, PET pails 
& cups

Rigid PS, other food 
serviceware

Aerosols

Bulky HDPE, PP 
products

Lids & film

Aluminum foil & foil 
products

Shredded paper

Block EPS

Propane canisters



Bell & 
Associates
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thousand tons properly recycled by material category444.8

Scenario 21 Profile

Scenarios Modeling Overview 45

What happened to the rest of the material?

NOTES: k = thousands
M = millions

DISPOSITION OF ALL MATERIALS
(tonnage, overall)

DISPOSITION OF POTENTIALLY RECOVERABLE MATERIALS
(percentage, by material type)

60%

43%

47%

8%

2%

6%

1%

3%

38%

51%

52%

88%

Paper
(%)

Glass
(%)

Metal
(%)

Plastic
(%)

Properly Recycled
MRF Residue or Bale Contamination
Directly Disposed

Properly Recycled 492.9k tons

MRF Residue or Bale Contamination 47.7k tons

Directly Disposed 2,834.2k tons

349.0k tons

40.4k tons

34.0k tons

21.5k tons

Paper

Glass

Metal

Plastic

• 5.3 thousand tons were outbound bale contamination
• 42.4 thousand tons disposed as MRF residue
• 48.1 thousand tons were recycled materials that do not vary between scenarios (e.g., motor oil)

192.0k tons

13.6k tons

202.1k tons

132.8k tons

Single-family

Multifamily

Commercial

Self-haul

S21
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Scenario 22 Profile

Scenarios Modeling Overview 46

SCENARIO AT-A-GLANCE

Scenario 22 slightly varies from the S21 USCL list 
by adding aerosol cans. A medium number of PRO 
depots collect shredded paper, aluminum foil, 
expanded polystyrene foam, and propane canisters. 
A high number of PRO depots collect plastic film, 
lids, and glass. MRFs have an extra unders
recovery system.

TOTAL COSTTOTAL DIRECT COST
(by stream and sector) 

■ Garbage stream  ■ Recycling stream + sales 

NOTES: SFR = single-family residential
MFR = multifamily residential
COM = commercial
SH = self-haul

k = thousands
M = millions

TOTAL DIRECT COST (by stream and phase) 
■ Garbage stream  ■ Recycling stream  ■ Commodity sales

-$32.8 M
$56.1 M

$28.3 M

$172.7 M

$20.8 M

$242.3 M

$91.9 M

$299.9 M

$157.6 M

$1,036.7 M

-$524.2 M

$512.5 M

Direct

(+) Indirect

(=) Net

$48.1 M

$106.0 M

$17.3 M

$73.6 M

$89.0 M

$310.1 M

$80.1 M

$312.5 M

SH

COM

MFR

SFR

Tons Collected for Recycling

Tons Properly Recycled

Inbound Contamination Rate

Outbound Bale Contamination Rate

Statewide Direct Cost

Statewide Indirect Cost

Statewide Net Cost

Tons Generated (excl. organics)

Direct Cost Per Ton Generated

Net Cost Per Ton Generated

540.6k

492.9k

10.92%

1.98%

$1,036.7 M

-$524.2 M

$512.5 M

3,374.8k

$307 

$152 

Total market/direct cost of garbage: $791.6 M
Total market/direct cost of recycling (net commodity sales): $245.1 M

S22
CORE USCL

Glass

PET, HDPE, PP tubs

PET clamshells 
(thermoforms)

Polycoated cartons & 
cups

HDPE, PP, PET pails 
& cups

Rigid PS, other food 
serviceware

Aerosols

Bulky HDPE, PP 
products

Lids & film

Aluminum foil & foil 
products

Shredded paper

Block EPS

Propane canisters
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Scenario 22 Profile

Scenarios Modeling Overview 47

What happened to the rest of the material?

NOTES: k = thousands
M = millions

DISPOSITION OF ALL MATERIALS
(tonnage, overall)

DISPOSITION OF POTENTIALLY RECOVERABLE MATERIALS
(percentage, by material type)

60%

43%

47%

8%

2%

6%

1%

3%

38%

51%

52%

88%

Paper
(%)

Glass
(%)

Metal
(%)

Plastic
(%)

Properly Recycled
MRF Residue or Bale Contamination
Directly Disposed

Properly Recycled 492.9k tons

MRF Residue or Bale Contamination 47.7k tons

Directly Disposed 2,834.1k tons

349.0k tons

40.4k tons

34.0k tons

21.5k tons

Paper

Glass

Metal

Plastic

• 5.3 thousand tons were outbound bale contamination
• 42.4 thousand tons disposed as MRF residue
• 48.1 thousand tons were recycled materials that do not vary between scenarios (e.g., motor oil)

192.1k tons

13.6k tons

202.2k tons

132.7k tons

Single-family

Multifamily

Commercial

Self-haul

S22
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Scenario 23 Profile

Scenarios Modeling Overview 48

SCENARIO AT-A-GLANCE

Scenario 23 slightly varies from the S21 USCL list 
by adding aluminum foil. A medium number of PRO 
depots collect shredded paper, aerosol cans, 
expanded polystyrene foam, and propane canisters. 
A high number of PRO depots collect plastic film, 
lids, and glass. MRFs have an extra unders
recovery system and also create a foil-only bale.

TOTAL COSTTOTAL DIRECT COST
(by stream and sector) 

■ Garbage stream  ■ Recycling stream + sales 

NOTES: SFR = single-family residential
MFR = multifamily residential
COM = commercial
SH = self-haul

k = thousands
M = millions

TOTAL DIRECT COST (by stream and phase) 
■ Garbage stream  ■ Recycling stream  ■ Commodity sales

-$32.7 M
$55.7 M

$28.2 M

$172.9 M

$20.8 M

$242.3 M

$91.9 M

$299.9 M

$157.6 M

$1,036.5 M

-$524.4 M

$512.1 M

Direct

(+) Indirect

(=) Net

$48.2 M

$105.9 M

$17.3 M

$73.5 M

$89.0 M

$310.1 M

$80.1 M

$312.4 M

SH

COM

MFR

SFR

Tons Collected for Recycling

Tons Properly Recycled

Inbound Contamination Rate

Outbound Bale Contamination Rate

Statewide Direct Cost

Statewide Indirect Cost

Statewide Net Cost

Tons Generated (excl. organics)

Direct Cost Per Ton Generated

Net Cost Per Ton Generated

540.7k

492.9k

10.88%

1.98%

$1,036.5 M

-$524.4 M

$512.1 M

3,374.8k

$307 

$152 

Total market/direct cost of garbage: $791.6 M
Total market/direct cost of recycling (net commodity sales): $244.9 M

S23
CORE USCL

Glass

PET, HDPE, PP tubs

PET clamshells 
(thermoforms)

Polycoated cartons & 
cups

HDPE, PP, PET pails 
& cups

Rigid PS, other food 
serviceware

Aerosols

Bulky HDPE, PP 
products

Lids & film

Aluminum foil & foil 
products

Shredded paper

Block EPS

Propane canisters
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Scenario 23 Profile

Scenarios Modeling Overview 49

What happened to the rest of the material?

NOTES: k = thousands
M = millions

DISPOSITION OF ALL MATERIALS
(tonnage, overall)

DISPOSITION OF POTENTIALLY RECOVERABLE MATERIALS
(percentage, by material type)

60%

43%

47%

8%

2%

6%

1%

3%

38%

51%

52%

88%

Paper
(%)

Glass
(%)

Metal
(%)

Plastic
(%)

Properly Recycled
MRF Residue or Bale Contamination
Directly Disposed

Properly Recycled 492.9k tons

MRF Residue or Bale Contamination 47.8k tons

Directly Disposed 2,834.1k tons

349.0k tons

40.4k tons

34.0k tons

21.5k tons

Paper

Glass

Metal

Plastic

• 5.3 thousand tons were outbound bale contamination
• 42.5 thousand tons disposed as MRF residue
• 48.1 thousand tons were recycled materials that do not vary between scenarios (e.g., motor oil)

192.5k tons

13.6k tons

202.3k tons

132.3k tons

Single-family

Multifamily

Commercial

Self-haul

S23
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SCENARIO AT-A-GLANCE

Scenario 24 exactly matches the S21 but assumes 
a different mix of PRO depot types. S21 and S24 
use the same number of co-collection depots at 
existing solid waste sites. S24 uses fewer multi-
material depots that collect the full range of PRO 
depot materials. Instead, S24 adds many more 
return-to-retail and single-material depots.

TOTAL COSTTOTAL DIRECT COST
(by stream and sector) 

■ Garbage stream  ■ Recycling stream + sales 

NOTES: SFR = single-family residential
MFR = multifamily residential
COM = commercial
SH = self-haul

k = thousands
M = millions

TOTAL DIRECT COST (by stream and phase) 
■ Garbage stream  ■ Recycling stream  ■ Commodity sales

-$32.8 M
$54.9 M

$25.6 M

$170.1 M

$20.8 M

$242.3 M

$91.9 M

$299.9 M

$157.6 M

$1,030.3 M

-$525.0 M

$505.3 M

Direct

(+) Indirect

(=) Net

$42.9 M

$105.6 M

$17.3 M

$72.9 M

$89.0 M

$310.1 M

$80.1 M

$312.5 M

SH

COM

MFR

SFR

Tons Collected for Recycling

Tons Properly Recycled

Inbound Contamination Rate

Outbound Bale Contamination Rate

Statewide Direct Cost

Statewide Indirect Cost

Statewide Net Cost

Tons Generated (excl. organics)

Direct Cost Per Ton Generated

Net Cost Per Ton Generated

540.6k

492.9k

10.93%

1.98%

$1,030.3 M

-$525.0 M

$505.3 M

3,374.8k

$305 

$150 

Total market/direct cost of garbage: $791.6 M
Total market/direct cost of recycling (net commodity sales): $238.7 M

S24
CORE USCL

Glass

PET, HDPE, PP tubs

PET clamshells 
(thermoforms)

Polycoated cartons & 
cups

HDPE, PP, PET pails 
& cups

Rigid PS, other food 
serviceware

Aerosols

Bulky HDPE, PP 
products

Lids & film

Aluminum foil & foil 
products

Shredded paper

Block EPS

Propane canisters
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What happened to the rest of the material?

NOTES: k = thousands
M = millions

DISPOSITION OF ALL MATERIALS
(tonnage, overall)

DISPOSITION OF POTENTIALLY RECOVERABLE MATERIALS
(percentage, by material type)

60%

43%

47%

8%

2%

6%

1%

3%

38%

51%

52%

88%

Paper
(%)

Glass
(%)

Metal
(%)

Plastic
(%)

Properly Recycled
MRF Residue or Bale Contamination
Directly Disposed

Properly Recycled 492.9k tons

MRF Residue or Bale Contamination 47.7k tons

Directly Disposed 2,834.2k tons

349.0k tons

40.4k tons

34.0k tons

21.5k tons

Paper

Glass

Metal

Plastic

• 5.3 thousand tons were outbound bale contamination
• 42.4 thousand tons disposed as MRF residue
• 48.1 thousand tons were recycled materials that do not vary between scenarios (e.g., motor oil)

192.0k tons

13.6k tons

202.1k tons

132.8k tons

Single-family

Multifamily

Commercial

Self-haul

S24
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SCENARIO AT-A-GLANCE

Scenario 25 assumes there is no recycling by 
franchised, licensed, or permitted solid waste 
collectors or solid waste disposal sites. All in-scope 
materials that were recycled in S00 (the baseline) 
are collected and disposed of as garbage. Changes 
in direct costs reflect the elimination of recycling 
collection, processing of recyclables, and recycling 
programs that are currently funded by disposal tip 
fees.

TOTAL COSTTOTAL DIRECT COST
(by stream and sector) 

■ Garbage stream  ■ Recycling stream + sales 

NOTES: SFR = single-family residential
MFR = multifamily residential
COM = commercial
SH = self-haul

k = thousands
M = millions

TOTAL DIRECT COST (by stream and phase) 
■ Garbage stream  ■ Recycling stream  ■ Commodity sales

$0.0 M
$0.0 M

$0.0 M

$0.0 M

$0.0 M

$259.5 M

$106.8 M

$409.2 M

$149.3 M

$924.9 M

$619.8 M

$1,544.7 M

Direct

(+) Indirect

(=) Net

$0.0 M

$0.0 M

$0.0 M

$0.0 M

$90.5 M

$385.0 M

$86.0 M

$363.4 M

SH

COM

MFR

SFR

Tons Collected for Recycling

Tons Properly Recycled

Inbound Contamination Rate

Outbound Bale Contamination Rate

Statewide Direct Cost

Statewide Indirect Cost

Statewide Net Cost

Tons Generated (excl. organics)

Direct Cost Per Ton Generated

Net Cost Per Ton Generated

.0k

.0k

NA

0.00%

$924.9 M

$619.8 M

$1,544.7 M

3,374.8k

$274 

$458 

Total market/direct cost of garbage: $924.9 M
Total market/direct cost of recycling (net commodity sales): $0.0 M

S25
CORE USCL

Glass

PET, HDPE, PP tubs

PET clamshells 
(thermoforms)

Polycoated cartons & 
cups

HDPE, PP, PET pails 
& cups

Rigid PS, other food 
serviceware

Aerosols

Bulky HDPE, PP 
products

Lids & film

Aluminum foil & foil 
products

Shredded paper

Block EPS

Propane canisters

Note: chart axes on this slide are different from axes on other scenario profile slides
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What happened to the rest of the material?

NOTES: k = thousands
M = millions

DISPOSITION OF ALL MATERIALS
(tonnage, overall)

DISPOSITION OF POTENTIALLY RECOVERABLE MATERIALS
(percentage, by material type)

0%

0%

0%

0%

0%

0%

0%

0%

100%

100%

100%

100%

Paper
(%)

Glass
(%)

Metal
(%)

Plastic
(%)

Properly Recycled
MRF Residue or Bale Contamination
Directly Disposed

Properly Recycled .0k tons

MRF Residue or Bale Contamination .0k tons

Directly Disposed 3,374.8k tons

.0k tons

.0k tons

.0k tons

.0k tons

Paper

Glass

Metal

Plastic

• 0.0 thousand tons were outbound bale contamination
• 0.0 thousand tons disposed as MRF residue
• 0.0 thousand tons were recycled materials that do not vary between scenarios (e.g., motor oil)

.0k tons

.0k tons

.0k tons

.0k tons

Single-family

Multifamily

Commercial

Self-haul

S25





















































http://www.oregon.gov/deq/recycling/Documents/rsc-022820CustEngagementResearch.pdf
http://www.oregon.gov/deq/recycling/Documents/rsc-022820CustEngagementResearch.pdf
http://www.oregon.gov/deq/recycling/Documents/rsc-022820CustEngagementResearch.pdf
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Transport Module
The TRANPORT module contains assumptions and calculations for the source, destination, and transport 
method after collection to the first destination.

From each sector and collection stream in each grouping, such as:
• Single-family glass on-the-side from Grouping 1
• Self-haul commingled recycling from Grouping 2
• Commercial garbage from Grouping 3
• PRO depot recycling from Grouping 4

To up to three destinations each:
• Percentage to each destination
• Destination (e.g., MRF type/location, landfill)
• Transport method (e.g., walking floor trailer, directly delivered in collection vehicle, box truck)

EXAMPLE: 100% of self-haul commingled from Grouping 2 modeled as going to a MRF in Salem by drop-box.

• Destination and method assumptions for the first transport after collection are in the TRANSPORT module. They 
were developed based on data available from haulers, MRFs, and DEQ.

• The COST module includes cost estimates for transferring materials to other MRFs or the Container Recovery 
Facility for additional processing and to transport residue to the nearest disposal site, based on outputs from the 
BALES module.

Overview of Scenario Modeling | Appendix B 43

Moves collected materials to the MRF, 
landfill, etc.

Transport

Transport Method 
& Destination
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PRO Depot User Transport – Driving to the Depot
The original direct and indirect cost models from 2020 incorporated the economic and 
environmental impacts of driving by solid waste collection vehicles. To estimate the impacts of 
driving to PRO depots, DEQ and Cascadia modeled the “additional miles” that PRO depot users 
would drive to drop off materials. Mileage estimates were then converted to direct costs using the 
IRS mileage rate of $0.56 per mile and to indirect costs using emissions data for average 
passenger vehicles.

To estimate the number of “additional miles” for PRO depot usage in each scenario, Cascadia 
and DEQ considered the following factors:

• Number of households using the depots. This was estimated as a function of the quantity of 
materials delivered (scenarios with more depots were assumed to collect more materials, a 
consequence of more households using the service). 

• Number of trips the average household makes per year.

• Average number of miles (round-trip) per trip.

• An “additionality factor” representing the percentage of trip-miles that are “additional” (new 
trips, or otherwise driven “out of the way” to deliver materials).

• For example, miles driven to a recycling depot co-located with a garbage transfer 
station have 0% additionality for those users already delivering garbage but would have 
100% additionality for a user who made a dedicated trip with no other stops. 

The last three factors used data drawn from multiple sources. DEQ worked with partners to 
survey more than 800 users of 19 existing recycling depots spanning the state from Astoria to 
Medford to Wallowa County. This research revealed clear differences in driving behavior and 
additionality when comparing recycling services co-located with solid waste disposal sites vs. 
stand-alone depots, which were then applied to scenarios based on the assumed number and 
type of collection points (e.g., existing depot vs. return-to-retail) for each of the four geographic 
groupings in the model.

PRO depot user transport miles and direct costs are calculated in the COST module.

Overview of Scenario Modeling | Appendix B 44

Limitations

While survey data provided valuable insight into the 
behavior of current depot users, the types and locations of 
collection points offered by PROs in model scenarios do 
not presently exist, so user behavior cannot be observed. 
Most importantly, the materials modeled for collection at 
these future depots are typically lower in volume or 
generated less frequently than cardboard, mixed paper, 
and materials currently collected at depots.

Because it is impossible to predict the future behavior of 
Oregonians with precision, DEQ assembled a panel of 
informed professionals who are best positioned to estimate 
average trips per year and additionality: a panel of more 
than 20 depot operators, waste collectors, and local 
government recycling coordinators and public educators 
who offered their predictions regarding user behavior for a 
variety of different scenarios, customized to their 
communities and consistent with underlying modeling 
inputs regarding depot density and material acceptance. 
Their input was aggregated according to scenario and 
geographic grouping and used to predict number of trips 
and additionality factor for average participants.
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NUMBER OF PRO DEPOT USERS

The number of PRO depot users were calculated based on the highest capture rates for materials 
recycled at PRO depots using the following formula:

𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪 =
𝑷𝑷𝑪𝑪𝑪𝑪𝑪𝑪𝒂𝒂𝒂𝒂𝒂𝒂𝑪𝑪𝑪𝑪𝑪𝑪𝒂𝒂𝒂𝒂𝒂𝒂 𝑪𝑪𝑪𝑪𝑪𝑪𝒂𝒂𝑪𝑪𝒂𝒂𝑪𝑪𝑪𝑪𝒑𝒑𝑪𝑪 𝒂𝒂𝒐𝒐 𝒉𝒉𝒂𝒂𝑪𝑪𝒉𝒉𝑪𝑪𝒉𝒉𝒂𝒂𝒉𝒉𝒉𝒉𝒉𝒉 𝑪𝑪𝒉𝒉𝑪𝑪𝑪𝑪 𝑪𝑪𝑪𝑪𝒂𝒂𝒓𝒓𝒂𝒂𝒉𝒉𝑪𝑪 𝑪𝑪 𝒎𝒎𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝒂𝒂𝑪𝑪𝒉𝒉
𝑬𝑬𝒐𝒐𝒐𝒐𝒂𝒂𝒂𝒂𝒂𝒂𝑪𝑪𝒂𝒂𝒂𝒂𝒓𝒓 (𝒉𝒉𝒂𝒂𝒉𝒉𝒉𝒉𝑪𝑪𝒉𝒉𝒉𝒉 𝑪𝑪𝒉𝒉𝒂𝒂𝒉𝒉𝑪𝑪 𝒉𝒉𝒂𝒂𝑪𝑪𝒉𝒉𝑪𝑪𝒉𝒉𝒂𝒂𝒉𝒉𝒉𝒉𝒉𝒉 𝑪𝑪𝑪𝑪𝒂𝒂𝒓𝒓𝒂𝒂𝒉𝒉𝑪𝑪 𝑪𝑪𝒉𝒉𝑪𝑪𝑪𝑪 𝒎𝒎𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝑪𝒂𝒂𝑪𝑪𝒉𝒉)

The model assumes that each participating household is 90% efficient, so participation rates are 
calculated by dividing the highest capture rate for a PRO depot material by 0.9. Where capture rates 
were especially high, we limited the maximum participation rate to 90%.

The model calculates the number of participating households by multiplying the participation rate by 
an estimate of the total number of households in Oregon. Oregon averages 2.49 persons per 
household, so total households were calculated by dividing the projected population for 2026 by 2.49.

ADDITIONAL MILES DRIVEN

Oregon DEQ developed estimates of trips per user per year, mileage, and the percent of milage due 
to recycling (i.e., when a user drives extra miles to reach a recycling site) using input from recycling 
specialists around Oregon. Estimates vary by scenario and grouping. Inputs are in the UserTransport
tab of the COST module.

Overview of Scenario Modeling | Appendix B 45

Number of Depot Users and Additional Miles Driven
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Processing  and Disposal

Overview of Scenario Modeling | Appendix B 46



Bell & 
Associates

Bales

MRF Capture 
Rates

Bale Types 
& Quality

Bales Module
The BALES module declares:

• Bale types made—What types of bales each MRF makes (e.g., cartons bale or mixed paper bale)

• Bale definitions—What materials are targeted to go into each bale type (e.g., PET bottles into the PET bottle 
bale)

• Bale quality—The contamination rate for each bale type

• MRF capture rates—What percentage of targeted materials get into the proper bale (instead of landfilled 
residue or bale contamination)

The model then takes tonnages collected in USCL and as mixed plastics at PRO depots and performs a lot of 
calculations:

• Calculates the percentage of each material properly sorted (MRF capture rate)

• Distributes properly sorted tons among the bale types made.

• If needed, transfers materials to a secondary MRF (and re-sorts and re-distributes)

• Adds bale contamination tons, based on declared bale quality.

DATA SOURCES

Inputs developed based on available information about Oregon MRFs, DEQ’s goals for MRF efficiency, and 
consultant experience with MRFs
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MRF Upgrade Approach
To achieve the higher capture rates and lower bale contamination rates in future 
scenarios, the model incorporates upgrades to existing MRFs and a new container 
recovery facility (CRF) line.

UPGRADE TO MRFs

• Continue using existing technology (robots, opticals) already in the system

• Add technology at all MRFs to improve quality (primarily fiber and metal lines)

• Add AI visioning systems before materials enter balers for quality control

• Add unders recovery system (S21-S24 only)

NEW CRF LINE

• Add a new CRF line with new build-out in the Metro area

• Could be stand-alone or added to an existing MRF

Note: upgrades are modeling concepts for a theoretical future system, not 
projections or calculations for actual individual MRFs.
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MRF Types and Future System
This section describes the number of MRFs included in the modeling, the general types of upgrades added to each MRF, and the concept for a CRF line somewhere 
in the Metro region.

The costs for the CRF line include all new equipment and infrastructure in the MRF capital tab of the COST module. Facility costs (such as lease and utilities) are in 
the MRF operations tab. Cost does not include siting, permitting, or land for a new facility.

MRFs Future Concepts

1 MRF in Salem
3 MRFs A in Metro area

Sorts fiber and metal. Transfer all plastic/cartons to new CRF line.
• Upgrade fiber and metal lines (screens, opticals, robot)
• Add Quality AI Vision system to each baler

1 MRF B in Metro Area
1 MRF C in Metro area

Sorts fiber, metal, and PET. Transfers other plastic/cartons to new CRF line.
• Continues using existing robots/opticals
• Further upgrades fiber lines (screens, opticals)
• Upgrade metal with container robot for aluminum 
• Upgrade MRF C to sort thermoform
• Add Quality AI Vision system to each baler

2 MRF in Eugene No upgrades
• Continues to skim OCC and transfer everything else to Metro area

New CRF line somewhere 
in Metro area

Sorts transferred containers.
• New infrastructure (conveyors, scale, baler, rolling stock)
• New equipment (robots, opticals, magnets, eddy current)
• Add Quality AI Vision system to each baler

NOTE
In S21-S24, all MRFs except the ones 
in Eugene also receive an unders
recovery system to capture small 
(undersized) materials that would 
otherwise be disposed of as residuals.
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Direct Cost and Tonnage Model Outputs
A sixth module, REPORT, summarizes and presents the tonnage and direct 
cost modeling. It is a self-contained Excel file that compiles outputs from the 
five calculation modules. Separate tabs allow users to explore and compare 
scenario outputs.

SUMMARY 1

All scenarios, statewide
• Summary recycling tons, commingled contamination rates, and on-route 

customer counts
• Total tons marketed, by bale or commodity (including contamination)
• Bale contamination rates from USCL and mixed PRO depot plastics
• Total tons properly marketed, by material type
• Summary of direct costs (with sensitivity analysis) and FTEs

SUMMARY 2

Select up to seven scenarios compare side-by-side
• Statewide tons properly marketed, by material type
• Sortation capture rate for materials collected in the USCL

COLLECTION REPORT

Select up to five views to compare side-by-side (chose scenario, statewide 
or specific grouping, all sectors or specific sector).
• Tonnages by material generated and collected for recycling, direct disposal, 

or organics

DIRECT COST REPORT

Select up to five views to compare side-by-side (chose scenario and 
statewide or specific grouping)
• Detailed recycling and garbage system direct costs, with sensitivity analysis
• Detailed FTEs

PROCESSING REPORT

Select up to seven scenarios to compare side-by-side
• Generation: tons generated, by material
• Collection: tons collected as garbage, organics, or recycling (by material)
• Sortation: tons entering sortation facilities from USCL or PRO mixed plastics, 

tons properly sorted, and MRF capture rate (by material)
• Final disposition: tons disposed (garbage, MRF residue, bale contamination), 

recycling tons properly marketed, tons of recovered organics, and system-
wide capture rate after sortation.
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Appendix C. Calculating Indirect and Net Costs
COMPONENTS OF NET COST

This report characterizes waste management scenarios in terms of “net” or 
“total” costs, which are calculated from three major components:

• Direct costs;

• Revenues from commodity sales; and 

• Indirect costs.

The net or total cost is equal to direct costs, minus revenues from commodity 
sales, plus indirect costs.

Direct costs and revenues will be familiar concepts to most readers.  Direct 
costs are money outlaid to operate the (in-scope) waste management system, 
for example the costs of fuel for collection trucks or salaries for collection staff.  
Revenues are moneys received from selling (in-scope) recyclable materials to 
buyers of those materials.  Both are recorded in dollars.

Indirect costs will be less familiar to many readers.  They express effects of the 
waste management system that are less directly perceptible, but just as real.

THE CONCEPT OF INDIRECT COSTS

Oregon’s waste management system, like any system operating in the real 
world, has environmental and human consequences that are not reflected in 
traditional accounting statistics such as direct costs and revenues. For 
example, operating a diesel-powered recycling collection truck leads to several 
types of environmental impacts, including:

• Emissions of respiratory pollutants often known as “PM 2.5,” elevated levels 
of which have been associated with increased asthma attacks, hospital 
visits, and reduced ability to work.

• Emissions of greenhouse gases, which contribute to climate change, with 
consequences that stretch over the entire world, including loss of agricultural 
land, need for new infrastructure, and higher prices for raw materials.

Such impacts are often expressed in technical terms, such as tons of 
pollutant. But these impacts have very real financial consequences for both 
individuals and societies. For example, individuals (or their insurance 
companies) have to pay for hospital visits; governments (or their taxpayers) 
have to pay for new infrastructure.
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A calculation of “indirect costs” for a system is the sum of all the financial costs 
that can reasonably be connected with the system’s environmental impacts.  
Indirect costs are expressed in dollars and can thereby be compared to or 
combined with more traditional accounting statistics such as direct costs or 
revenues.

It is important to note that indirect costs need not represent a harm to society; 
indirect costs may be negative and represent a benefit to society.  While the 
recycling truck in the example above is emitting pollutants, the recycling it is 
enabling may prevent the need for manufacturing based on “virgin” raw 
materials from mines and forests.  Since creating products with recycled 
feedstocks usually creates less pollution than creating products from “virgin” 
feedstocks, recycling represents a net reduction in pollutants – and can be 
associated, through the concept of indirect costs, with a financial benefit or 
savings to society.  The benefit of the recycling activity would be offset 
somewhat by the cost or harm associated with operating the truck.

OVERVIEW OF DEQ’S CALCULATION OF INDIRECT COSTS

In the present analysis, Oregon DEQ has calculated an indirect cost for each of 
the several dozen waste management scenarios under consideration.  
Because each waste management scenario is defined by its particular 
combination of materials, “dispositions” (e.g., recycling vs. landfilling) and 
transportation characteristics, this was a complex endeavor.  The overview 
below will be followed by a detailed treatment of methods.

The calculation started when Cascadia Consulting delivered its waste 
management scenarios to DEQ, as a comprehensive database of materials, 
dispositions, and transportation characteristics.

These weight, disposition, and transportation data served as input to DEQ’s 
Waste Impact Calculator (WIC) model.  WIC is an open-source, independently 
reviewed life cycle model about solid waste.  Documentation and downloads 
are available at https://or-dept-environmental-quality.github.io/wic/.  

DEQ’s calculation of indirect costs

Overview of Scenario Modeling: Appendix C 3
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DEQ used WIC to calculate thirteen different environmental impacts for each of 
Cascadia’s waste management scenarios: global warming, human toxicity 
(cancerous), eutrophication, acidification, ozone depletion, natural land 
transformation, smog air, ecotoxicity, metal depletion, fossil depletion, water 
depletion, human health (particulate air), and human health (non-cancerous).

Those environmental impacts were in turn converted to indirect costs by the 
application of “damage factors” drawn from the economics literature. Damage 
factors express the financial cost (or benefit) associated with increases or 
decreases in environmental impact. DEQ used midpoint values of the damage 
factors found in two sources:

• For global warming, human toxicity (cancerous), eutrophication, acidification, 
ozone depletion, smog air, ecotoxicity, human health (particulate air), and 
human health (non-cancerous): Morris, Jeffrey. 2020. Economic Damage 
Costs for Nine Human Health and Environmental Impacts 
(https://srmginc.com/images/Final-DEQ-Metro-Report.pdf).

• For natural land transformation, metal depletion, fossil depletion, and water 
depletion: S&P Global TruCost, as part of the GaBi life cycle analysis 
system (https://sphera.com).

These sources were chosen because of their credibility and compatibility with 
DEQ’s previous work. The Morris (2020) paper was the result of an extensive 
review of the literature combined with a statistical harmonization and was used 
in earlier DEQ work that informed the Recycling Modernization Act. The 
TruCost data is incorporated into GaBi, the life cycle analysis system that 
underlies the impact characteristics used by WIC.

After this transformation, each of Cascadia’s several dozen waste management 
scenarios was characterized by an indirect cost expressed in dollars – the 
same units used for estimates of direct costs and revenues.  This allowed the 
calculation of net system costs.

DETAILS OF DEQ’S NET AND INDIRECT COST CALCULATIONS

For each waste management scenario (S00, S01, etc) described by Cascadia 
Consulting, Oregon DEQ calculated the “net cost” or “total cost” as:

𝐶𝐶 = 𝑇𝑇 + 𝑆𝑆 − 𝑅𝑅

where

C is net or total cost,
T is direct cost,
S is indirect cost, and 
R is revenues.

R and T were taken directly from Cascadia’s economic projections. Cascadia 
provided a single midpoint R value for each scenario. Cascadia provided T in 
more detail, giving midpoint estimates for costs in eight subcategories Th. Total 
T was the sum of those subcategory midpoints:

𝑇𝑇 = �𝑇𝑇ℎ
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The subcategories were “recycling engagement,” “recycling collection,” 
“recycling consolidation and transfer,” “recycling sortation,” “disposal 
administration,” “disposal collection,” “disposal consolidation and transfer,” and 
“disposal tip fees.”

Meanwhile, S had a considerably different provenance. S was the result of a 
detailed calculation in which DEQ estimated the environmental impacts of the 
waste management activities described in Cascadia’s scenarios, and then 
estimated the “indirect” or “social” costs associated with those impacts.

Cascadia’s models contributed to S by providing the details of waste 
management activities in each scenario, in particular the names of waste 
materials managed (e.g., steel, cardboard, glass), the end-of-life “dispositions” 
to which those materials are directed (e.g., landfilling, recycling, etc.), the 
weights of each material assigned to each disposition, and transportation 
characteristics related to collecting materials and delivering them to their end-
of-life dispositions.

DEQ took these waste management data and further transformed them.  As 
mentioned earlier, waste management quantities and activities were translated 
into environmental impacts using the WIC model, and environmental impacts 
were translated into indirect costs using damage cost factors from Morris 
(2020) and TruCost.

Note that WIC’s impact factors often associate recycling activities with negative 
impact values, representing "credits" or reductions in emissions. The origin of 
these credits is the presumption that recycled feedstock prevents production 
using higher-impact virgin feedstock. So even though recycling processes 
themselves create environmental impacts (for example, MRF operations 
consume electricity), the net effect is to lower impacts. Negative impact values 
in turn lead to negative values for indirect costs.

A more complete explication of the calculation of indirect costs begins with the 
recognition that all solid waste materials take part in the “materials life 
cycle.” This phrase recognizes the reality that all materials have been, or will 
be, produced (extracted from the earth and transformed into useful products), 
used, and given some end-of-life treatment (e.g. landfilled, recycled, etc).

DEQ’s calculation of indirect costs focused on the “end-of-life” phase of the life 
cycle. Though the environmental impacts and indirect costs associated with 
the production and use phases (prior to discards) are likely quite large, they 
could be ignored for the purposes of this study. DEQ’s primary analytical goal 
here was to compare recycling scenarios and describe their 
differences. Meanwhile, all of Cascadia’s scenarios were equivalent in terms of 
waste generated, so the environmental impacts and indirect costs associated 
with production and use of materials would also be identical for each scenario. 
Stated another way, none of the waste management scenarios considered 
changing the amount or type of waste generated; scenarios only differed in the 
ways waste was handled.
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The end-of-life impacts (I) for each scenario, in each of the thirteen impact 
categories i, were estimated for three detailed sub-phases: end-of-life 
processing, end-of-life transport, and additional “depot” transport. More 
formally:

IEOL,i = impact of the end-of-life waste management process (e.g. landfilling, 
incineration, or recycling) in impact category i

IEOLT,i = impact of transportation from collection site to processing site (e.g. 
incinerator, landfill, or MRF), in impact category i

IDEPOT,i = additional impact associated with transport from homes or businesses 
to recycling depots in impact category i (only applied when the management 
scenario involved PRO recycling depots). 

IEOL,i and IEOLT,i were each the result of functions involving waste material 
classification (e.g. aluminum, steel, glass), end-of-life disposition process (e.g. 
landfilling, incineration, recycling) and transportation from home or business to 
processing site. For every relevant combination of waste material j and end-of-
life disposition k, and for thirteen impact categories i,

𝐼𝐼𝐸𝐸𝐸𝐸𝐸𝐸,𝑖𝑖 = �𝑊𝑊𝑗𝑗,𝑘𝑘,𝑄𝑄𝑗𝑗,𝑘𝑘,𝑖𝑖

𝐼𝐼𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸,𝑖𝑖 = �
𝑚𝑚𝑗𝑗,𝑘𝑘

𝑚𝑚0
𝑊𝑊𝑗𝑗,𝑘𝑘𝑈𝑈𝑗𝑗,𝑘𝑘,𝑖𝑖

where

Wj,k is the weight of material j applied to end-of-life process k
Qj,k,i is the WIC impact factor, converting weight to impact, for material j and 
process k, for impact category i
Uj,k,i is the WIC impact factor, converting weight to impact, for transporting 
material j to a site for process k, for impact category i, given a distance m0

m0 is the default end-of-life transport distance, in miles, that the WIC model 
associates with material j and process k
mj,k is the reported end-of-life transport distance, in miles, provided by 
Cascadia for material j and process k, between collection point (e.g. home, 
business) and processing point (e.g. landfill, MRF).
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IDEPOT,i was only calculated for scenarios involving PRO depot collection 
facilities.  IDEPOT,i was the product of a multiplication of a distance traveled and a 
special impact factor:

𝐼𝐼𝐷𝐷𝐸𝐸𝐷𝐷𝐸𝐸𝐸𝐸,𝑖𝑖 = 𝑚𝑚𝐷𝐷𝐸𝐸𝐷𝐷𝐸𝐸𝐸𝐸𝑄𝑄𝐷𝐷𝐸𝐸𝐷𝐷𝐸𝐸𝐸𝐸,𝑖𝑖
where

mDEPOT is the total “additional” private car miles driven, across all materials in 
the entire scenario, in order to deliver recyclable materials to depots. For more 
information regarding the derivation of this value for different scenarios, please 
see Appendix B.

QDEPOT,i is a factor, created by DEQ life cycle analysis staff, expressing 
environmental impact per private car mile driven for impact category i.
Environmental impacts IEOL,i , IEOLT,i , and IDEPOT,i were converted to indirect costs 
SEOL,i , SEOLT,i , and SDEPOT,i through the application of a “damage cost factor”:

𝑆𝑆𝐸𝐸𝐸𝐸𝐸𝐸,𝑖𝑖 = 𝐼𝐼𝐸𝐸𝐸𝐸𝐸𝐸,𝑖𝑖𝐹𝐹𝑖𝑖
𝑆𝑆𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸,𝑖𝑖 = 𝐼𝐼𝐸𝐸𝐸𝐸𝐸𝐸,𝑖𝑖𝐹𝐹𝑖𝑖
𝑆𝑆𝐷𝐷𝐸𝐸𝐷𝐷𝐸𝐸𝐸𝐸,𝑖𝑖 = 𝐼𝐼𝐸𝐸𝐸𝐸𝐸𝐸,𝑖𝑖𝐹𝐹𝑖𝑖

where

SEOL,i = indirect cost of the end-of-life waste management process (e.g. 
landfilling, incineration, or recycling) for impact category i

SEOLT,i = indirect cost of transportation from collection site to processing site (e.g. 
incinerator, landfill, or MRF) for impact category i
SDEPOT,i = additional indirect cost of transportation from homes or businesses to 
recycling depots for impact category i (only applied when the management 
scenario involved recycling depots).

Fi = “damage cost factor” expressing indirect costs per unit of environmental 
impact, drawn from the midpoint of the range given by Morris (2020, “Economic 
Damage Costs for Nine Human Health and Environmental Impacts”) and 
TruCost (incorporated in GaBi life cycle assessment software, Thinkstep, Inc.), 
and corrected to output 2021 dollars.

The last step in calculating S was summing indirect costs across all three life 
cycle subphases and all thirteen impact categories:

𝑆𝑆𝑖𝑖 = 𝑆𝑆𝐸𝐸𝐸𝐸𝐸𝐸,𝑖𝑖 + 𝑆𝑆𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸,𝑖𝑖 + 𝑆𝑆𝐷𝐷𝐸𝐸𝐷𝐷𝐸𝐸𝐸𝐸,𝑖𝑖

where Si = the total indirect cost associated with impact category i. These 
figures were then summed to quantify total S:

𝑆𝑆 = �𝑆𝑆𝑖𝑖

Since the units of S are dollars, S can be combined with T and R to reflect net 
cost: 

𝐶𝐶 = 𝑇𝑇 + 𝑆𝑆 − 𝑅𝑅
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ASSESSMENT OF UNCERTAINTY AND ITS IMPLICATIONS

This report generally portrays values for C, T, R, and S as single numbers, for brevity 
and clarity of comparison among scenarios.  However, there is uncertainty associated 
with those numbers.  Neither DEQ nor Cascadia can be expected to precisely foretell 
the exact values of financial or environmental statistics years in the future. Rather, 
single values of C, T, S, and R reported for each scenario should be viewed as 
the central points from a well-reasoned range of likely future conditions.

In the fall and winter of 2022, DEQ conducted a robust and detailed investigation into 
the effects of uncertainty on computed values of C, T, S, and R. This Monte Carlo-style 
analysis restated the net cost formula

𝐶𝐶 = 𝑇𝑇 + 𝑆𝑆 − 𝑅𝑅

as a generalized function,

𝐶𝐶 = 𝑓𝑓 𝑻𝑻𝒉𝒉 + 𝑓𝑓 𝑊𝑊𝑗𝑗,𝑘𝑘 ,𝑸𝑸𝒋𝒋,𝒌𝒌,𝒊𝒊,𝑚𝑚𝑗𝑗,𝑘𝑘 ,𝑚𝑚0,𝑼𝑼𝒋𝒋,𝒌𝒌,𝒊𝒊,𝑚𝑚𝐷𝐷𝐸𝐸𝐷𝐷𝐸𝐸𝐸𝐸 ,𝑄𝑄𝐷𝐷𝐸𝐸𝐷𝐷𝐸𝐸𝐸𝐸,𝑖𝑖 ,𝑭𝑭𝒊𝒊 − 𝑹𝑹

and allowed the factors in bold (Th, Qj,k,i, Uj,k,i, Fi, and R) to randomly range within 
confidence limits provided by the authors of the relevant data.  For example, 
the confidence limits for R (revenues) were provided by Cascadia Consulting, 
who also provide the single-point values of R used in the main analysis.  For 
each scenario, 10000 random variates of each factor were created.  Variates 
for each factor were then recombined at random and used to produce 5000+ 
sets of T, S, and R, from which 5000+ values of C could be calculated.  These 
5000+ values were then summarized statistically, yielding mean and standard 
deviation values for T, S, R, and C for each scenario.  These allowed the 
creation of new confidence limits for C, limits that reflect the wide range of 
possibilities in values for all the factors contributing to C.

This exercise provided DEQ with two significant findings.  

• Uncertainty is less relevant in comparative analyses. Projected future 
mean values of C, S, and R for each scenario did have broad confidence 
limits, with coefficients of variation often >20%.  However, projecting future 
values was not the main goal of the analysis.  Rather, DEQ aimed to 
compare the performance of waste management scenarios against each 
other.  In comparative analyses, uncertainty in factors like Fi=4 (the 
damage cost factor for acidification) is irrelevant, because even though 
DEQ does not know the exact future value of Fi=4, the future Fi=4 will be 
the same for all scenarios.  (Stated another way, nothing about the 
scenarios imagined today will affect the damage cost factor for 
acidification in the future.) When this type of equivalence is recognized in 
the calculation of S, the coefficients of variation associated with mean 
values of C drop to around 4%.  Most of this remaining variation arises 
from uncertainty in future R (revenues).

• Net costs are very similar for most scenarios.  Mean values of C for 
nearly all scenarios fall within a fairly small range around $490-520 million 
per year.  Most pairs of scenarios do not statistically differ from each other 
in terms of net system costs.
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It is important to put the second conclusion in context.  The law (ORS 
459A.914) requires that the Environmental Quality Commission consider a 
large number of factors while choosing materials and methods related to the 
statewide collection list, including: 

(a) The stability, maturity, accessibility and viability of responsible end markets; 
(b) Environmental health and safety considerations; (c) The anticipated yield 
loss for the material during the recycling process; (d) The material’s 
compatibility with existing recycling infrastructure; (e) The amount of the 
material available; (f) The practicalities of sorting and storing the material; (g) 
Contamination; (h) The ability for waste generators to easily identify and 
properly prepare the material; (i) Economic factors; (j) Environmental factors 
from a life cycle perspective; and (k) The policy expressed in ORS 459.015 
(2)(a) to (c).

The calculation of indirect and net costs clearly does not reflect all those 
considerations. The present analysis is an extensive consideration of element 
(i), economic factors, and incorporates a partial consideration of element (j), 
environmental factors from a life cycle perspective. Anticipated yield loss 
(element (c)) is incorporated into Cascadia’s flows of material modeling and 
direct cost (yield loss at a MRF requires transport and disposal), while the 
underlying life cycle impact factors in WIC also incorporate industry-average 
assumptions involving yield loss in primary material industries that use recycled 
wastes. Factors (a), (b), (d), (e), (f), (g), (h), some aspects of (j), and (k)
remain. If economic factors do not differ notably between scenarios, it may free 
the Environmental Quality Commission and its agents, when constructing 
policy, to give more weight to all the other considerations mentioned by the law.
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